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Each Indicator is identified by its Bit 
position within its Control Field. 



-*- Resets the Thermal Trip Circuits. 
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- Indicate over-temperature condition! as 
follows: 

PWR ■ In the power supplies, 

MS - in the main storage. 

ROS ■ in the read only storage. 

GA = in the logic gate A. 

GB * in the logic gate B. 

The OR of all these checks is indicated on the 
console panel by the thermal check light. 

* Displays the control field decoder checks. 
Each indicator is identified by its control field. 

Used ta display the ALU two-wire checks for each 
digit position (AO to A7), the input carry (l/Q, the 
output carry (O/C) and the extension (Ex). 

The OR of all these checks is displayed by the 
ALU 2-W light on the console. 
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FP REGS 4-6 



00 


00 


00 


00 


00 


00 


05 


OA 


00 


00 


20 


00 


00 


00 


40 


00 


40 


00 


24 


4C 


00 


00 


00 


19 


00 


00 


00 


80 


00 


00 


79 


30 


02 


C5 


D5 


C4 


45 


30 


00 


00 
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00 


00 


00 


00 


00 
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41 
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22 


22 


33 
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AC 


OF 


FF 
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00 00 30 00 
00 00 04 FO 
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— ENVIRONMENT RECORD EDITING AND PRINTING PROGRAM — 
STATISTICAL DATA EDITING AND PRINTING SECTION 
*************************************************************** 



MODEL-UNIVERSAL 

RECORD ENTRY SOURCE - SDR 

CHANNEL/UNTT ADDRESS OOOC 



TEMPY RDS 


OOOOl 


INTRVN REQD 


00030 


EQUIP CHK 


00000 



TYPE - STATISTICAL DATA 
DEVICE TYPE 2540 



TEMPY WRT 
BUS OUT CHK 



ooooo 
ooooo 



*************************************************************** 



MODEL-UNIVERSAL 

RECORD ENTRY SOURCE - SDR 

CHANNEL/UNIT A00RESS OOOE 



TEMPY RDS 


OOOOO 


INTRVN REQD 


00030 


EQUIP CHK 


OOOOO 



TYPE - STATISTICAL DATA 
DEVICE TYPE 14-03 



TEMPY WRT 
BUS OUT CHK 
UNUSL CMND 



OOOOO 
OOOOO 
OOOOO 



*************************************************************** 



MOOEL-UNIVERSAl. 

RECORD ENTRY SOURCE - SDR 

CHANNEL/UNIT ADDRESS 0182 



TEMPY RDS 


00003 


INTRVN REQD 


OOOll 


EQUIP CHK 


00001 


WD CT 


OOOOO 


R/W VRC 


0000? 


SKEW 


OOOOO 


SKEW REG VRC 


OOOOl 



TYPE - STATISTICAL DATA 



DEVICE TYPE 240< 


) 


TEMPY WRT 


OOOOl 


BUS OUT CHK 


OOOOO 


OVERRUN 


ooooo 


OATA CONV CHK 


ooooo 


LRCR 


00002 


CRC 


00003 


NOISE 


OOOOl 



Figure 51 
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MALFUNCTION ANALYSIS PROCEDURE - MAPS 



38 



Customer may be 

rerunning a program 

with smaller checkpoint 

Increment, or machine 

is falling only on 
particular program or 
fault may have cleared 



Consult customer. 

Analyze any available 

logouts. Use MAPS 

to prepare your 
fault locating plan 



(cECallJ 




Consider: 
Intermittent 
Failure (I), 
Data Sensitive 
Error 

Loose Connection, 
Power, Noise, 
Close Timing, 
EC Problems, etc. 



BASIC HINTS FOR THE CE 

1 . The philosophy behind MAPS is basically to guide the CE and to minimize wrong conclusions 

2. Analyse the console display carefully. Do not start logic page analysis until you are satisfied that 
the information provided by the indicators has been fully utilized 

3. Locate the source check. This is particularly important in the case of channel checks 

4. Some checks are more explicit than others. Always establish the amount of hardware funneled into a 
check by means of the appropriate ECAD. The amount of hardware involved will influence the procedure 
adopted to pinpoint the fault, i. e. in certain cases you can go straight to the card (s) involved 

5. Switch on your scope at the beginning of the card-changing activity 

6. Where possible change cards in preference to scoping since this process of elimation is far less 
susceptible to misleading conclusions 

7. Always look far some common relationship between fault symptoms 



Check voltages (on 
Internal CE Panel) for 
missing voltages or 
extreme high or low 
voltages. Do not adjust 
small differences in 
voltage at this time 



To Sheet 2 



Too Many Logouts 




Analyze Log outs 
(if available). Try 
to find common 
denominator 




Load and run 
reliability diagnostics 




1 




Establish a common 

link, e.g. check, 

control signal, address 

program, if possible 








If you can identify 
a suspect area with 
information, examine 
for loose connections 
while trying to 
reproduce error 












Set CPU Check 
Switch On Stop 





Enter Channel Map 



Figures 915-916 




No X \Yes 

Fail 



Load and run 

diagnostic for failing 

area or run common 

falling program 




I 



( Wrong results j 



Consult Program. Refer 
to Last Log Out (S) or 
program messages from 

same or previous job (if 

available). Establish 

common link 



Any System 
Failure 



Set CPU Check 
Switch on Stop 



Run all 
Internal Diagnostics 




Analyse Report. Try to 
find a common link, 
e.g. Same Program, 

I/O Unit, 

Channel, 

Calculation. 



I/O Unit 

L 



Channel 



Run all external diagnostics of suspected unit 




Error 
Ye> 



Refer to MSC 
or Diagn Doc 




Enter Chonnel Map 



Figures 915-916 



Refer to 

Customer Program 
Documentation 
Consult Programmer 
(if necessary) 



Refer to 
Program Message 




Record error environment 

and then run 

check circuit tests 



I 



Record Error 
Environment 



Hardstop 



To Sheet 2 



Run all 
External Diagnostics 




Rerun 
Customer's Program 




Consider: 

Program, 

Power, 

Noise, 

Close Timing, 

Warm-up, 

EC Problems, 

Loose Connections, 

etc. 



Intermittent 

Errors 



Early 



FIGURE 901. INTERPRET ERRORS (SHEET 1 OF 2) 



Figure 907 Figure 906 Figure 908 
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From Sheet 1 



From Sheet 1 



Set CPU Check 
Switch on Stop 



Record: 

ROBAR, 
Errors and IC 




Repeat with TROS 

Driver Current 

Variation 




H/Stop During 
M Program Log Out 



1 . 



The error that caused 

the original hardstop 

has disappeared 



Run all Internal 
Diagnostics 




Run Internal LS and 
MS Diagnostics 




Return Customer's 

Program and 

Stand By 



Enter LS or MS Map 



Fig 912,914 



Suspect: 

Loose Connections, 
Power, Noise, Timing, 
Warm-up Problems. 
In Case of a Control 
Check Consider 
TROS Problems 




Examine printout to 
determine where the 
error was detected 



Control Unit or 
I/O Device 



Enter Channel Map 



Figures 915-916 



Change Cards Before 
Scoping when Feasible 



Analyze 

Sense Byte Information 

if available 



H/Stop During 

System Reset or CPU 

Checkout or IPL 



Refer to 
Machine Status 
Charts (MSC) 




Perform off-line 
Maintenance 



Check original error 
and look for faulty card 

or cable connections 

while still running 

fault producing program 



Return to Custome 
and Stand-By 



Record Error 
Environment 





Run channel checkers 

program or reconfigure 

to elimate channel 



Refer to diagnostic 

documentation or 

program listing 




To Fig 907 
(Early) 



To Fig 908 
(Late) 



Use CE Pane! 

or special tool to 

localize error 

if applicable 




Select channel 

checker fault and/or 

functional fault 



Use ILD'sand ALD'sor 
mechanical drawings 
to converge on fault 



J 



Replace or adjust 
suspect component 



Check out with 

fault producing program 

or appropriate 

functional test 



FIGURE 901 . INTERPRET ERRORS (SHEET 2 OF 2) 
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From Fig 901 
Sheet 1 or 2 



t^ 




Fig 911 



FIGURE 906. CONTROL CHECK 



r^ 

IN3 




( Early CheclA 




Refer to ALD 
KM431 



FIGURE 907. EARLY CHECK 



From Fig 901 
Sheer 1 or 2 



00 




Channels 

Mpx, 
SCI , SC2 



Actual Address 

in 

ROBAR 



-0- 



Display Checks 
and IF Register 



ROAR Check 
Circuit Failure 




ANY 
Error 



No 



Yes 




Refer to CAS 

Suspect Wrong 

LS Data Several 

Steps Before 

Used in I/O 

Write Op 




Fig 912 



Late 
Check 
Alone 



Actual Address 

in 

ROBAR 



Refer to CAS 

Micro- Program 
and ICC 

Display Checks 
and IF Reg 



To 
I Channel 
'v N Map^ 

Fig 915 or 916 



Fig 912 



FIGURE 908. LATE CHECK 



All 1 's Test Word Address- 020 
All 0's Test Work Address= 0.0 



(a) ROS Error Suspected or Machine 
Stop with some ROS Check 

Lights On 

(b) Note Check Lights, Note 
ROBAR Address and Control 

Word Contents 



(e) 



(d> 



Test all Check Lights to 
Prevent false deductions 

i 



Check System 


Power Supplies 


-3, -3+6, volts 


+ 4% 


Check drive 


current 



Do Not Adjust 
ot this Point 



D 



-©- 



Complete Word No 'l's out 



(2a) Some or all 'l's out 



Revert to Error Word adr 



(la) 



Manually Select 
All 'l's Test Word 

(00800) 



m 

See Note 1 



No 'l's out (2b) 



Invert Adr Bits 0, 1, 2 



Invert adr bits 0, 1, 2, 
3,4.5 



(11) 



(11a) Some 'Vs out 



No 'l's out (Ub) 



(3) 



(3a) Some 'l's out 



No 'l's out (3b) 



Invert Adr Bits 0, 1, 
2, 3, 4, 5 



Invert adr bits 3. 4. 5 



I 
(4a) Some "l's out 



(4) 



No 'l's out (4b) 



Invert odr bits 0, 2, 3, 
4, 5 



Change Driver Decoder 



(5) 



Change Driver 
Supplies Card 



(5a) Some 'l's out 



No 'l's out (5b) 



Revert to Error Word Add 



Change Driver 
Decoder Card 



Invert Adr Bits 0, 1, 
2. 3, 4, 5 



(12) 



(12a) Some "l's out 



No 'l's out (12b) 



Change Driver Card 



Change Driver 
Decoder Card 



(13) 



Revert to Error Word Add 



Invert Adr Bit 7 



(13a) Some 'l's out 



No 'l's out (13b) 



Change Driver 
Decoder Card 



Driver Supplies Card 



Revert to all 
']' Test Word 

I 



Invert Adr Bit 6 



Invert Adr Bit 6 



(14) 



(14a) Some 'l's out 



No 'l's out (14b) 



(6) 



(6a) Some M's out 



Invert adr bit 7 



(5) 



Change Driver Card 



(8a) Some 'l's out 

I 



No 'l's 'out (8b) 



Invert Adr Bits 6, 7 



Invert Adr Bit 7 



(9) 



Short Error Word Diode on 
Diode Card 



(9a) Some 'l's out 



No 'l's out (9b) 



Change Gate Card 



Change Gate Decoder Card 



(7) 
(7a) Some 'l's out 



Invert Adr Bits 6, 7 



Invert Adr Bit 7 



(15) 



(15a) Some ll's out 



Change Gate Card 



Change Diode 



No 'l's out (7b) 



(10a) Some 'l's out 



Check Word Tope for Continuity 
on Diode Card Pins 



Change Gate 
Decoder Card 



LAYOUT 6K TROS (CARD SIDE) 



Gate Gate Gate 



Board 02A1 
ABCDE FGHJ KLMN 



1 
2 

Gate 3 
Decoder 
Outputs 4 



Drivers 
Outputs 




^_L6 



Tmng. 
Card 



Tmng 
Card 



Tmng 
Card 



Tmng 
Card 



Gate 

Address 



f /A Address 
— " + Timing 






1 

2 


19 


3 


20 


4 


39 


5 


60 


6 


59 


7 




Board 02A2 
F G H 



.IFIER 



40 41 44 45 48 49 



52 53 



8 9 
10 11 
12 13 
14 15 



SENSE 



36 3716 17 
18 19 
20 21 
22 23 



2627 
2829 
3031 



LATCHES 



56 5740 41 48 49 



42 43 
44 45 



50 51 
52 53 



34 35 
36 3/ 
3839 



56 57 
'58 59 



40 
59 



The shaded positions are used for cable connections. 
Note 1: Numbers in parentheses refer to Map 
Chart Reference Notes, on Sheet 3. 



No 'l's out (iOb) 



Change Gate 
Strobe Card 



Change Gate ' 

Strobe Select Card H3 



No 'l's out (15b) 



Change Gate 
Decoder Card 



(16a) Some 



'l's out 



Change Gate 
Decoder Card 



out (16b) 



Interchange 
Gate Strobe Cords 



(17a'. If available 



If not available (17b) 



(18a) Some Jl's out 



Change Gate Strobe Card 



Change 
Gate Strobe Cord 



No 'l's out (18b) 



-CD- 



Check Level of +PWR Gooc 
02A1 - G6D12 



Change Timing 
Card A 



Change Timing 
CardB 



Change Timing 
CardC 



Change Timing 
CardD 



FIGURE 911. READ ONLY STORAGE (SHEET 1 OF 3) 
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-©- 



Incorrect 



(1) All Ts 

(2) All 'O's 



Test 
Patfern(s) Incorrect 



;i9) 



(16) 



All l's Test Word Address = 020 
All O's Test Word Address = 010 



Test 
Patterns Correct 



One Bitlln Error 
(20a) Same Bit Position as 
Error Word 



..4 Consei 



Picking or Dropping 



(20) 



f2Q ,8 Consec. Bits 

Picking or Dropping 



Interchange Relative 
Sense Amp Card 



Change Sense 
Amp Card 



(21) 



(21a) Error In Same 
Bit Position 
I 



Interchange Relative 
Sense Latch Card 



Change In Error 
Bit Position (21b) 



Change Sense 
Amp Card 



(22) 

(22a) Change In 
Error Bit Position 

J 



Error In Same (22b) 
Bit Position 



Change Sense 
Latch Card 



Check Core 
Mating Correctly 



Inspect 
Sense Winding 



Change Sense 
Latch Card 



UUd Wd Patterns) 
Random Errors 

i 



Manually Select 
All Ts Test Word 



Check Error Word with 
Tape Listing 



(23) 



(23a) 



Random Pattern 
Revert to Error Word Add 



Interchange Driver Decoder 
and Gate Decoder Cards 



n Error (23b) 



Select Word In Module 
Adjacent to Error Module With 
AT In Error 
Bit Position 



(24) 



1 


Inspect Sense Bus 


Twisted Pair and 


Connector Card 


Check Output 


Cable Card 



(24a) Error Pattern 
Changes 

i 



No Change (24b) 
In Error Pattern 



Eliminate Faulty 
Decoder Card 



Interchange 
Two Driver Cards 



(25a) No Change 
In Error Pattern 



Change in Error 
Pattern (25b) 



(30) 

(30a) T out 
I 



Not out (30b) 



Inspect Sense Winding 
on Error Module 



Interchange Other 
Two Driver Cards 



(26a) No Change In 
Error Pattern 

I 



(26) 



Invert Address Bit 12 



New Word Correct 
or All Zero's 



New Pattern 

Incorrect 

I 



Invert Bit 12 



Change Gate 
Strobe Select Card H3 



Remove Each Unselected 
Gate Card In Turn If Pattern 
Changes, Fault In Card Removed 



Check Core Mating 
Correctly 



Inspect Error Word Tape 
at Error Bit Position 



Fault In Either Of 
Two Interchanged Cards 



Eliminate 
Faulty Card 



Inspect Sense Bus Line and 
Twisted Pair 



If Pattern Unchanged 
Replace Same Card 



Replace 'Selected' Gate Card with 
Card from Unsslected Section Do 
Not Use 'Selected' Card. If 
Pattern changes, change 'Selected 
Gate Card 



1 

Error Pattern Unchanged 



Select 2 or 3 Words 
In Other Modules 
Keep Same Driver 



(27a) Word Patterns 
Incorrect 

I 



'27) 



Select 2 or 3 Words 
In Other Modules 
With Different Drivers 
Do Not Select Drivers 
Adjacent To 



Word Patterns (28b) 
Correct 



•Revert to Error Word Adr. 
(Or All 'l's Test Word) 



Word Patterns (27b) 
Correct 
I 



Check Error Module For 
Shorted Gate Lines 



(28a) Word Pattern. 
Incorrect 



Carry Out Procedure 
For Suspect Diode Short 



Disconnect 1-0 C & Z Connectors 
of Each Unselected 
Module In Turn 
Not Error Pcttern 



-0- 



Word Patterns 
Incorrect 



(29a) Word Pattern 

Correct 
I 



(29) 



Ward Pattern (29b) 
Incorrect 



Check For Shorted 
Driver Lines In 
Removed Module 



Check For Shorted 
Driver Lines In 
Selected Module 



FIGURE 911. READONLY STORAGE (SHEET 2 OF 3) 
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MAP Chart 

Reference Notes 

a ) b ) c ) On entering the ROS MAP, the machine status, checks and supplies are 

noted before branching at 1 . The presence of ROS drive current indicated 
by the CPU meter shows that drive current is available but does not neces- 
sarily mean that drive current is passing through the drive lines. 

' a ) The first branch is taken on the test for no 1 's or incorrect word pattern. 

If no 1 's, an attempt is made in the following tests to obtain some output, 
using the test word for all 1 's if necessary, to prove the supplies, timing 
and sense circuits etc, 

2 If some or all 1 's out are obtained at branch 2 test, selecting the error 
address and inverting bits through 5 will retain the gate of the error word 
jut will select a different driver and driver decoder bits. 

3 a ) Some I 's out at test 3 indicates a probable driver or driver decoder fault 

4 and tests 4, 5, and 6 are concerned with isolating such failures. Another 

5 possibility is an open circuit diode which is isolated by tests 6 and 7. Inverting 
5 bit 7 of the error address will retain the error word driver but will select a dif- 
7 ferent gate in the same module. 

4 b) No 1 's out at test 4 could indicate a fault in the tens driver decoder 

(address bits 6, 7, and 8). As the driver supply runs parallel to the decoded 
tens lines, it could also be a supply failure. The possible decoder error should 
be eliminated first. 

3 b) No 1 's out at test 3 suggests a gate, a gate decoder, or a gate strobe 

failure. The various possibilities are isolated by tests 8, 9, and 10. 
Changing address bits 6 and 7 retains the original driver but changes the 
gates within the same module . 

If no 1 's'out are obtained at test 2, a similar series of tests to those 
listed above are conducted in tests 11 through 18, using the all 1 's test 
word as the error word. 

The interchange of gate strobe cards at 16 b) is only possible if both 
frames of ROS are used. If only one frame is used, a card change is made 
at 17 b). 

1 b) If incorrect word patters are obtained at test 1, the two diagnostic test 

words should be selected and the resulting outputs observed for a repeatable 
error pattern. Due to the packaging of the logic circuitry, this may give a 
clue to the faulty area as at branches 20 a), b), and c) . 

21 One particular bit in error is isolated by the interchange of cards and 

22 tests 21 and 22. 

24 Random error patterns from the error word or all 1 's test word are, as far 

25 as possible, isolated by the removal or interchange of card at tests 24, 25, 

26 and 26 . 

27 If the above tests do not affect the random error pattern, further tests are 

28 made to isolate the failing module. Drivers adjacent to the error drive should 
not be used in test 28, as a drive short would most likely be to an adjacent line. 

28 b) The error module is isolated by removal of the I/O connectors in branch 28 b) 

29 and the module checked for shorts at test 29. 

28 a) If throughout the tests branch 28 a) is reached without a correct pattern being 

obtained, a short-circuit diode should be suspected. 

23 b) Correct word patterns from the test words but one bit in error from the error 

30 word as in branch 23 suggest a sense circuit failure. The failing area can be 
isolated by test 30 and branches 30 a) and 30 b). Selecting a word in an ad- 
jacent module (i.e., on the same frame) with a 1 in the error position indicates 
a common fault (e.g., bus line) if there is no 1 out. 
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Rectify 
i : ault 
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F : cn 
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Check CB 1 
Check Main 
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Thermal 
Reset 
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Check 

Fan 
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Check 
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K15(Th), 
K20 (O/L), 
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Power 
On Lamp 
Failure 
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if 5-0v 
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of K16 



Check 
60v 4amp 
Voltage 



Check 
K17, K19 
Operation 



FIGURE 917. MID-PAC POWER SUPPLY 
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Indicated Supply 
Module Has O/V 
Condition on 
Output 



Check: 
Module 
O/V Unit 
Distribution 
Loads 



Check Operation 
of R20 



Check Indicated 
Supply Module 
O/C Card. 
(Overcurrent is 
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Zero Ohms 
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Use Ohmeter 
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MECCA? 
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of Cards 
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Circuits 
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In Suspect Area 
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Check Mains 
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.Thermal Reset 
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* Check 24V Supply by 
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Abbreviations: 



O/V = Overvoltage 
O/C = Overcurrent 
O/L = Overload 
U/V = Undervoltage 
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,, HI . 
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R2 



A Control Unit 
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Power Up 
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Operation of 
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Control Units 



Check Control 
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Check Relays 
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Supply Modules 
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Check +6 U/V 
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Trip at 5.5v 



Check Conv/lnv 
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Check +6 v 
Set 5.5v 



Check F3, F4 
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FIGURE 918. 2.5 KC HF POWER SUPPLY 
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ROS CONTROL FIELD CHARTS 



FIG 96H 



( FOR USE WITH THE FORTY STANDARD SYMBOLIC LANGUAGE* FOSSL ) 
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ALL FOSSL MICRO -ORDERS ARE LISTED WITH SIGNAL NAME AND ALD SHEET NUMBER IN THE CE ROS FIELD 
CHARTS, CLASSIFIED BY FIELD. TO AVOID SEARCHING THROUGH THE COMPLETE LIST FOR AN UNFAMILIAR 
MICRO-ORDER AND HARDWARE REFERENCE A LINKING DIAGRAM IS GIVEN BELOW. 

THE LINK BOX CORRESPONDS LINE FOR LINE WITH CAS BOXES BUT INDICATES THE ROS FIELD PRODUCING EACH 
CAS STATEMENT AND IN MOST CASES THE ORDER IN WHICH THEY APPEAR. 

THUS IF AN ARITHMETIC FUNCTION IS SUSPECTED, THE LINK BOX IN THE CORRESPONDING LINE SHOWS G IN 
THE ARITHMETIC FUNCTION POSITION PERMITTING IMMEDIATE REFERENCE TO CG FIELD IN THE ROS CONTROL 
FIELD CHART WHICH GIVES AN ALD SHEET, SIGNAL NAME, CONDITIONS AND OTHER HARDWARE REFERENCES. 



LOCATION OF ROS FIELDS CAUSING CAS STATEMENTS 
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EMIT (3 FORMATS) 

ARITH. 
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DATA TRANSFER 
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L 
R 
B 
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J 
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CARRY 



CONDITION 



BC/A 



LETTERS IN THE BOX ARE ROS FIELDS 

EDGE CHARACTERS ARE OMITTED FOR CLARITY 
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DRAW 
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CA FIELD 
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PART OF NEXT ROS WOM> ADDRESS UNDER CI AND CD FIELD CONTROL 
( ROS ADDRESS IS SHOWN UNDER CD FIELD ) 



SENSE LATCHES Illil 
A • FIELD ENTRY RX03I 



EDGE MICRO- DEC. 

CHAR. ORDER UTS ORDER 



FUNCTION 



AID 



NOTAPFtlCAlU XXXX 



CA ROAR PSN 3 - 2 WHEN CI - - 11 ANO CD ■ NOT 2 

CA ROAR PSN 9 - 6 WHEN CI • - 13 AND CD • 2, OR CI ■ 13 

CA NOT USED WHEN CI « 14 



RXOP1 
RXOU 



CI FIELD 



ROSIITS4-7 



FORMS PSN1 OF NEXT ROS ADDRESS IY TESTING SPECIFIED CONDITIONS 
WITH CD • OR 2 IN CPU OR l-O STATE. ( ROS ADDRESS IS SHOWN 
UNDER CD FIELD ). ISSUE SPECIAL CONTROLS WHEN CO • J OR 1 

CPU STATE, CD FIELD - OR 2 



EOOE MICRO- 
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DEC. 
ORDER 
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CIO 


R 1 
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CB1 


R YCD 


0010 


CI2 


R L2#0 


0011 


CM 


R ALU#0 


0100 


CI4 


R YO 


0101 


CIS 


R Y2 


0110 


CM 


R Y4 


0111 


CI7 


R YCHJ 






R Y« 


1000 


CIS 


« $1 [7) 






R FXFTO 


1001 


CI9 


R ALU7 


1010 


CI10 


R IZT 


1011 


cm 


R CIY 
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1101 


cm 
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1110 


cm 
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1111 
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FUNCTION • IRANCH CONDITION 



AID 
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SET PSNI OF ROAR TO 1 

DIRECT CARRY 

LSAR PSN4 OR 7 NON ZERO ( TEST AT T2 DEL. SAME CYCLE ) 

ALU OUTPUT NON ZERO ( TEST AT T2 DEL. SAME CYCLE ) 

STORAGE PROTECT PRIMER STAT- I 

CONDITION REGISTER PSN0- 1 

GENERAL • PURPOSE STAT Y4 - I ( NOT REINT OR ROSCAR IN CONTROL ) 

( REINT OR ROSCAR IN CONTROL ) CHANNEL GENERAL STAT YCH3 

GENERAL - PURPOSE STAT Y* ■ 1 < NOT REINT OR ROSCAR IN CONTROL ) 

{ REINT OR ROSCAR IN CONTROL ) IIT 7 OF S - REGISTER 

FIXED POINT OVERFLOW ( TEST AT TJ DEL. SAME CYCLE ) 

ALU OUTPUT FSN7 - 1 ( TEST AT T2 Da. SAME CYCU ) 

INTEGRATING ZERO TUT 

( REINT OR ROSCAR IN CONTROL ) CHAININO IOUNDARY IN IUFFB 
( OUTPUT OPS ) 

INVALID DECIMAL DIGIT ON ALU ENTRY Q 

ASCII STAT 

Q lUSPSN4-7.il OR 18 

SPECIAL CONTROL FOR FUNCTION IRANCH ( SEE CD FIELD ) 
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DR731 
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DR7S) 
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DR731 
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DR73I 
0R73I 
. GE371 HES7I 
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DR731 
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FIG 966 



MASTER 



ci field 



1-0 STATE, CD FIELD - OKI 



EDOI 

CHAR 



MICRO - 
ORDER 
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DEC. 

order 



FUNCTION -BRANCH CONDITION 
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YCD 
ADR- 1 
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HALT 

Y4 

YCH3 
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1100 
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CB1 
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CB4 
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CB6 
CB7 

CM 

CE? 
C110 

cm 



CI12 
CS13 
CI14 
CII3 



NO OUTPUT (ROAR PSN 1 IS RESET TO 0) 

SET PSN 1 OF ROAR TO 1 

DIRECT CARRY 

ADDRESS IN LATCH GATED BY Y2, Y3 

ALU OUTPUT NON ZERO (TEST AT T2 DEL. SAME CYCLQ 

SEL, CHAN -LESS THAN 2 BYTES 

MANUAL STOP LATCH 

(NOTREINTORROSCAR IN CONTROL) GEN. STATY4- 1 

(REINT OR ROSCAR IN CONTROL) CHANNEL GEN. STATYJ- 1 

(NOT REINT OR ROSCAR IN CONTROL) GEN. STAT Y4- 1 

(REINT OR ROSCAR IN CONTROL) LS BIT OF S REGISTER 

LOAD BUTTON (CONSOLE) 

ALU OUTPUT BIT 7 (TEST AT T2 DEL. SAME CYCLE) 

(NOT REINT OR ROSCAR IN CONTROL) SERVICE IN AND NOT 

COMMAND OUT OR SERVICE OUT) 

(REINT OR ROSCAR IN CONTROL) CHAINING BOUNDARY IN BUFFER 
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SERVICE OUT OR COMMAND OUT 

NOT USED (CPU ONLY) 

NOT USED (CPU ONLY) 

SPECIAL CONTROL FOR FUNCTION BRANCH 



DR571 
DR571 
RX111 
FL00I 
RX111 

FL001 

DR571 

GE571 HE57I 

DR751 

GE571 HE571 

FL001 

DR751 

FL001 

GES71 HES71 

FLOOl 

RX011 



CB FIELD 



CD-I 



EDGE 


MICRO - 
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R 


0-MR 
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CM 


R 
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R 
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1000 
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R 


KC 
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R 


REINT 


1011 
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R 
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1 


MIO 
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R 
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mi 
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RESET INTERRUPT REQUEST 
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RESET OPERATIONAL CUT 
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SET INTERFACE CONTROL CHECK; FORCE ERROR STAT Y12 AND FORCE 

LOG-OUT 

REINTERPRET CONDITIONS AS SHOWN IN CB, CC, CI AND CM FIELDS. 

REMAINS EFFECTIVE UNTIL RESTORE (RESTjIS CALLED 

TURN ON DUMP CONTROL WHEN STAT Y10« 1 

HALT DEVICE ON INTERFACE 

UNUSED 

SPECIAL CONTROL FOR FUNCTION BRANCH 



THI t CONDITION IS SET TO ZERO WHENEVER CI - 0- 14 AND CD ■ 1 OR a (EXCEPT UNOUMP) 
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HGS24 




FB031 


GGS11 






FB031 


GGS12 


HG512 




FB021 


GF503 


HF503 




FB02I 


GF503 


HF503 




FK051 


GES71 


HES7I 




FB02I 


GGS13 


HG313 
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GG543 
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DEC. 
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ORDER 
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FUNCTION -SPECIAL CONTROLS 




ALD 






STAN 


0000 


CM 


SC CHANNEL ANALYSE STATUS, FORCE 4-WAY BRANCH ON RESULT 


CPU/MPX 


SCI 


sa 






GE59I 


HE5T 




DC-IN 


0001 


C81 


TIMING LINE IN FOR DIRECT DATA ACCEPT 


JA114 








LOO 


0010 


CB2 


STARTLOG-OUT 


KC0B1 








SSM 


0011 


CM 


SET EXTERNAL MASK WITH ALU BIT 7 WITH BIT 1 FOR CHANNEL 1 AN* 
BIT 2 FOR CHANNEL 2 


KMI31 


GE591 


HE591 




SWEA 


0100 


CM 


SET ASCII, WAIT AND ENABLE WITH ALU UTS 4, S AND * 


KHiri 








STPC1 


0101 


CBS 


STOP T CLOCK 


KC081 








MANUAL 


0110 


CM 


DEFINE NORMAL STOP LOOP 


KHI*1 








0-*-SLO 


0111 


CB7 


RESET SELECT OUT GATED BY Y2, Y3 




GGS11 


H0511 




EDIT 


1000 


CM 


IF Q BUS - 001000XY SET NEXT ROS ADDRESS BIT 1 AND TO XY 
IF Q BUS 4 001000XY SET NEXT ROS ADDRESS BIT 1 AND TO 11 


RXI12 

RX112 








SMSC 


1001 


CI9 


SET 1401 EMULATOR SELECTOR CHANNEL LATCH (Y2, YJ GATED) 


RX003 








DAT 


1010 


CI10 


ENABLE/DISABLE DEC. ADDRESS TRANSLATOR (1401 EMULATOR) 


XX003 










1011 


cm 


UNUSED 


- 










1100 


CI12 


UNUSED 


«■ 








SUP-O 


1101 


Cll! 


SET SUPPRESS OUT GATED BY Y2, Y3 




OG512 


HOS12 




UNDUMP 


1110 


cau 


RESTORE ROAR FOR NEXT CYCLE 


RX011 








FNB 


tin 


CI15 


FUNCTION BRANCH • 


1X011 







THI I CONDITION U W TO ZOO WHENIYIR CI - 0- 14 AND CO - I OR 3 (IXCIFT UNDUMP) 



CC FIELD 



ROSIITSr-11 



CPU STATE 



SENSE LATCHES EB201 
DECODER DR1I1 

DECODER CHECK DS0I1 



EDOI 

CHAI: 



MICRO • 
ORDER 



UTS 



DEC. 
ORDK 



FUNCTION-CONDITION ANOED WITH CFU/l-0 
STATES TO FORM ROS NEXT ADDRESS IIT0 



ALD 








0000 


ceo 




1 


0001 


CCI 




YCD 


0010 


CC2 




\*i 


0011 


CC3 




ALU^O 


0100 


CC4 




Yl 


0101 


CCS 




Y3 


0110 


CC* 




Y5 


0111 


CC7 




YCHt 








Y7 


1000 


CCI 




CM«¥* 








ALU* 


1001 


CC» 




ALU0 


1010 


CCIO 




CDA 








Q0/0 


1011 
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CC1I 




YCI 
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SAT 


1110 


ecu 


1 


QFTY 
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NO OUTPUT (ROAR PSN0 IS RESET TO ZERO 

SET PSN0 OF ROAR TO I 

DIRECT CARRY 

LSAR PSN4, 5, « OR 7 NON- ZERO (TEST AT T2 DEL. SAM! CYCLQ 

ALU OUTPUT NON ZERO (TEST AT T2 Da. SAME CYCLE) 

MPX STORE ADDRESS STAT Yl -I 

CONDITION REGISTER PSN 1 -1 

GENERAL - PURPOSE STAT YS - I 

(REINTERPRET OR ROSCAR IN CONTROL) 

GENERAL - PURPOSE CHANNEL STAT YCHI 

GENERAL - PURPOSE STATY7- 1 

(REINTERPRET OR ROSCAR IN CONTROL) 

CHANNEL COMMAND WRITE CKANNa READ/WRITE STAT - 1 

ALU OUTPUT PSN* - I (TEST AT T2 DEL. SAME CYCLE) 

ALU OUTPUT PSN0 > I (TEST AT T2 DEL. SAME CYCLE) 

(REINTERPRET OR ROSCAR IN CONTROL) 

DATA CHAINING INDICATOR 

Q BUS PSN0-3 NON ZERO (TEST AT T2 DEL. SAME CYCLE) 

PROGRAM INTERRUPT 

INDIRECT CARRY 

INVALID STORAGE (MEMORY) ADDRESS (IMA) OR PROTECTED STORAOf 

(MEMORY) VIOLATION (PMA, YM) 

TESTQ BUS FOR BAD PARITY (TEST AT 72 DEL. SAME CYCLE) 
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RX113 
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FL01I 


GES71 


HE571 
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Y5 
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GENERAL - PURPOSE STAT YS - 1 (NOT REINT OR ROSCAR IN CONTROL) 


DRS72 








YCH1 
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ROSCAR IN CONTROL) 




GE571 
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Y7 
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GENERAL - PURPOSE STAT Y7- 1 (NOT REINT OR ROSCAR IN CONTROL) 
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CH-WR 






SELECTOR CHANNEL READ -WRITE STAT; WRITE' 1 (REINT CALLED OR 
ROSCAR IN CONTROL) 
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HLDjM 
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CC9 


SET DIRECT CONTROL ACCEPT REGISTER ON ABSENCE OF HOLD LINE 


FL011 








CDA 


1010 


CC10 


SELECTOR CHANNEL DATA CHAINING INDICATOR (CDA FLAG AND CNT. 
- AND NOT CHAINING BOUNDARY) 




GE571 


HE571 




STA-I 


1011 
1100 


CC1I 
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STATUS IN GATED BY Y2, Y3 
NOT USED (CPU STATE ONLY) 


FL011 








H)<l 


1101 
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SELECTOR CHANNEL BUFFER EMPTY (GATED BY Y2, Y3) 




GE531 
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SAT 


1110 
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ROS Bin 14-17 
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ORDEK 


BITS 


0000 


0000 


0001 


0001 


0010 


0010 


0011 


0011 


0100 


0100 


0101 


0101 


0110 


0110 


0111 


0111 


1000 


1000 


1001 


1001 
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1011 


1011 


1100 


1100 


1101 
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1110 


1110 


1111 
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EMIT FIELD 



DEC 
ORDER 



SENSE LATCHES EB21I 
CONTROL LATCH DR171 



FUNCTION - PROVIDE 4 BIT BINARY PATTERNS FOR CONTROL 
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CE1 
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CE3 

CM 

CEJ 

CE6 

CE7 

CE8 

CE9 

CE10 

CEI1 

CE12 

CE13 

CE14 

CE1S 



1. DATA SOURCE FOR LOCAL STORAGE ADDRESS FORMATION CONTROLLED 
BY CH FIELD 

2. DATA SOURCE FOR SET OR RESET OF STATS CONTROLLED BY CN FIELO, 
SC ONLYi-BIT2 SETS BUT CANNOT RESET PROGRAM CHECK 



I. DATA SOURCE FOR SETTING THE ALU FUNCTION REGISTER CONTROLLED 
IYCN-15 

4. DATA SOUBCE FOR ALU P OR Q INPUTS CONTROLLED BY CP OK CO 
FIELD 



3LXXX 
RYXXX 

RPXXX 



RPXXX 
RQXXX 



CF FIELD 



EOOE 
CHAK 



KOSBIT1I 



MICRO* 
ORDER 



Bin 



DEC 
ORDEX 



SENSE LATCH EB221 
F FIELD ENTRY RX001 



FUNCTION-ROS WORD ADDRESS PARITY BIT (CURRENT) 



ALD 



ODD PARITY COMPARED WITH ROAR PARITY (ROS ADDRESS CK) •" 
EVEN PARITY COMPARED WITH ROAR PARITY (ROS ADDRESS CK) - 1 



RX001 
RX001 



f CHECKS W CORRECT WORD HAS BEEN READ OUT 



CQ FIELO 



EDGE 
CHAR 



MICRO* 
ORDER 



ROS tin 19-20 



Bin 



SENSE LATCHES EB221 
G-FIELD ENTRY KPQ21 
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FUNCTION -ALU FUNCTION CONTROL 



ALD 
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CGI 
CG2 
COS 



INDIRECT FUNCTION IF Y8 • AND NOT REINT OR ROSCAR IN CONTROL 

FUNCTION REGISTER F SET TO EMIT VALUE SEE FIELDS CN,CE 

DIRECT'OR' FUNCTION IF YB- 1 OR REINT CALLED OR ROSCAR IN CONTROL. 

F REGISTER - 0000 

DIRECT LOGIC FUNCTION *AND' F AND Q 

F REGISTER ■ 0101 

DIRECT ARITHMETIC PUNCTIOn'MINS , F-O 

F REGISTER -0011 

DIRECT ARITHMETIC FUNCTION'PLUS', P»Q 

F REGISTER -1111 
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KP023 
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KP023/32 
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SENSE LATCHES 
DECODER 
DECODER CHECK 
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DS081 



FUNCTION -LOCAL STORAGE ADDRESS CONTROL 



LOAD ISAR FROM SOURCE BE AND USE 



NOT USED 



USE H-REGISTER 



NOT USED 



LOAD LSAR FROM 5PU*C E AE,USE,LOAD J-REGISTER 



_LOAD LSAR FRO M SOUSCE BE , USE, LOAD J-REGIS TER 



_LOAD LSAR FR OM SOURCE QE.USE.LOAD J-REOiSTET 
USE J-REGISTER " 



DECREMENT" 
3ELEC TOR CHANNEL ONLY 



NOT US E D ___ 

USE H-REGISTER AND DECREMENT BY 



ALLOW OTHER CHANNEL TO BREAK IN 



NOTUSCD 



U3AOJJARAS FOR Ae,U 5£, DECREMENT BY 1. LOAD J 



LOAD LSAR AS FO R BE ,USE,DECRE MENT BY 1, LOAD J 



LOA D LSAR A S FOR QE,USE, DE CREMENT »Y 1, LOAD J 



USE J-REGIS'TEr, AND DECREMENT BY 1 



INCREMENT"! 

SELECTOR CHANNEL ONLY. IF ROSCAR IN CONTROL.RESTORE CONTROL 

TO ROAR. IF ROAR IN CONTROL RESET THE REINTERPRET CONTROL. 



NOT USED 



. USE H-REGISTER AND INCREMENT BY 1 



NOT USED 



LOAD LSAR AS FOR A6, USE, INCRE M ENT BY 1,LOA"dT 



LOAD LSAR AS F O R BE, USE, INCREMENT BY I, LOAD J 



CH23 



11000 



CH24 



LOAD LSAR AS FOR QE, USE , INCREMENT BY l.LOAD J 



USE J-REG!STER.AND INCREM ENT By ' 



11001 
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CHI7 
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CH29 



11110 



CH30 



INCREMENT" 
. LOAD LSA R F3QM S OURCE JE,U SE,LO AO J-REGISTER 



LOAD LSAR F R OM SOURCE JE, AND USE 



_LOAD LSAR FROM SOURCE AE.ANO USE 
NOT USED " 



LOAO LSAR FR OM SOURCE At,USE,L QAD H- REGISTER 

Irtin I CAB »AW rX. mrp »r > ,r+ . ,-. . — . . «-^..*™ ." 



tllll 



CH31 



LOAD LSAR TROM 5QU~RCE BE,UIE,LOAD H-REGISTER' 
LOAD LSAR FROM SOURCTQ~E,USE,L0ADH-l>E0liTER 



INCREMENT "2 
USE J-REGISTEB,AND DECREMENT IY J 
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_DS0XX, CCC JOl 



_ DSOXX, CCOOT 
DSOXX. CCOOT 
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CCOOl, DS071 



WAR LOAO MUNITIONS 



I - EMIf FIELD, J - J-RIQISTER, O - O BUS 
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t-O STATE MPX OR SCI 



J-REGISTETM55|fg 



NOTES ADDRESS XX01XXXX IS INVALID 

10XXXXXX AND 1 IXXXXXX ARE EQUIVALENT 

ON ' INCREMENT' A CAR2V IS NOT PROPAGATED ROM IIT POSITION 4 TO BIT POSITION 3 
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ROSIITJ24-M 
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FIG 971 



Y10«0 



JX-0 (ROSBIT54) 



SENSE LATCHES EI241 
DECODER DR275 

DECODa CHECK DUB 



MASTER 



FUNCTION-* BUS INPUT CONTROL 



AID 



ZEROS WITH GOOD PARITY 

A REGISTER. STORAGE ADDRESS 

R REGISTER. BYTES 80, III WITH GOOD PARITY TO RX 

C REGISTER. BYTES CX, CO, CI 

STORAGE DATA REGISTER D, BYTES DO, 01 WITH GOOD PARITY TO tX 

LOCAL STORE ADDRESS REGISTERS, H TO R0, J TO Rl GOOD PARITY TO IX 

LOCAL STORE OUTPUT (SEE CL FIELD) 

(MPX) CHANNEL INPUT BUS Y2, Y3 -00 

(SCI) STATUS TO R0 AND CHECKS TO Rl, YJ, Y3- 01 

(SC2) STATUS TO R0 AND CHECKS TO Si, YJ, YJ- 10 

TIMER VALUE TO R0, Rl (CLOCK RESET TO ZERO WHIN SAMPIEO) 



DR281 
DR2SI 
DR261 
OR28I 
DR281 
KM001 
0R275 
OE512 
HE5I2 



0R27I 



Y10 > JX - 1 (ROS BIT 54) REINTERPRET 



FUNCTION -R BUS INPUT CONTROL 



ALD 



CHANNEL FUG REGISTER TO R0, CHAINING BOUNDARY FLAGS TO 

Rl (0, 4). COUNT CONTROL TO Rl (5, 7) 

CHANNEL'S REG«STER.(8YTE ADDRESS) 

CHANNEL T REGISTER (BYTE COUNT) 

BUFFER BYTES 0, 1 TO R0.R1 (RO/BK LATCH- 0) 

BUFFER BYTES 0, 1 TO Rl, R0 (RD/MC LATCH- 1) 

BUFFER BYTE W2 TO R0. CHANNEL STORE PROTECT KEY Rl (4, 7) 

BITS TO 3 MUST -0 

BUFFER BYTES 3,4 TO tt, Rl 

NOT USED 

NOT USED 



GE51I 

GES11 
GE511 
GES11 

GES1I 

GE511 



CJ FIELD 



IDC I 
CM! 



Y10 - 1 JX-0 (MANUAL STATE) 
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ORDER 



BITS 



DEC 
ORDB 



FUNCTION-R BUS INPUT CONTROL 



ALD 
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CM 
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NO OPERA riON 

MANUAL BINARY ADDRESS SWITCHES 

A. LOAD UNIT ADDRESS SWITCHES 

1. UNIT ADDRESS 8 BITS-Rt 

2. CHANNEL SELECT BITS R0 POSITIONS 5, *, 7 

I. STORAGE SELECT ROTARY SWITCH 

THIS SWITCH ENCODED TO GIVE A THREE- BIT FIELD INSERTED INTO R0 
POSITIONS 5, 2, 3 DEFINED AS FOLLOWS: 

000- STOR PROTECT 
001 - IC- INSTRUCTION COUNTER 

100 -MS-MAIN STORAGE 

011 - FP-FLOATING POINT REGISTERS 

010- GP- GENERAL PURPOSE REGISTERS 

101 - PSW- PROGRAM STATUS WORD 
MANUAL BINARY DATA SWITCHES 
CHANNEL INPUT INTERFACE TAGS SatCTID IYY2, Y3 
NOT USED 

LOCAL STORE OUTPUT (SEE CL FIELD) 
NOT USED 
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KM001 
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IFI6972 

MASTER 



gcnag 



EOS BIT if 



SENS! LATCH 
F- REGISTER 



U2SI 

KPOOt 



DOE 

CHAR 



MICRO- 
OtOB 



IITI 
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ORDR 



FUNCTION-SKEW CONTROL 



ALO 



A 
A 



CM 

at 



NO SKEW 
SKEW (SEE NOTE) 

NOTE. CAUSES THE ALU OPERATION TO INCORPORATE A 4 IIT SHIFT 
ON THE Q BUS 

Q BUS POSITIONS 0-3 ARE SHIFTED INTO SKEW BUFFER 
Q BUS POSITIONS 4-7 ARE SHIFTED INTO ALU INPUT POSITIONS 0-J 
OLD CONTENTS OF SKEW BUFFER ARE USED FOR ALU INPUT POSITIONS 
4-7 
WHEN 'LOAD F' OCCURS, CK IS LOADED INTO F4. 



AQOOI 
AQ00I 



KP001 



NOW : THE ASTERISK CALLING FOR A SKEW OPERATION CAN APPEAR EITHER IN AN ARITHMETIC 
"" STATEMENT (EDOE CHAR. A) OR IN AN EMIT STATEMENT (EDOE CHAR. I) FOR A LOAD 

P MICRO-ORDER (SEE CN FIELD) 



CL FIELD 



ROS BITS 30-31 



CONTROL LATCH AND DEC. DR33X 



EDOE 


MICRO- 




DEC. 


CHAR 


ORDER 


BITS 
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FUNCTION-R BUS OUTPUT CONTROL 



ALD 



NO DESTINATION, PARITY IGNORED 

LOCAL STORE INPUT (CALL WRITE LIMITED TO 100 MICROSECONDS 
CONTINUOUS) 

SELECTOR CHANNEL S REGISTER 

R0 TO H, Rl TO J (NOT REINT CALLED OR ROSCAR IN CONTROL) 
SELECTOR CHANNEL BUFFERS 3 AND 4 (IF REINT CALLED OR ROSCAR 
IN CONTROL) 
TO REGISTER A 
TO REGISTER B 
TO REGISTER C 
TO REGISTER D 

IF CM AND CL BOTH CALL FOR A TRANSFER, THE ALU IIT TRANSFER OVER- 
RIDES THE BYTE THAT IT CONCERNS IN THE A, I, C * D REGISTERS ONLY, 
BUT THE OTHER BYTE OR BYTES OF THE R BUS TRANSFER TAKE PLACE NORMALLY. 
THE CL TRANSFER TO D OVER-RIDES THE MAIN STORAGE INPUT TO D IF BOTH 
OCCUR IN HEAD' CYCLE 2. IP IMA OR PMA AND YM OCCURS M-D TAKES 
PRIORITY. 



(KH02S) 
(KM001) 

(HES21) 
(RJ0XX) 
(HEJ2I) 

(RAXXX) 
(RIXXX) 
(RCXXX) 
(RDXXX) 



THE CAMS ARIi 
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R - 
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ALU-»D R—D VALID WITH i-fc-D ALU-*-D 

R— *-D (ONI RYTi OVER-WRITTEN BY ALU) M-*>D MLOST M — *-D 

MIOJT NOT PERMITTED 
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ROS UTS 33-34 
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POSTER 



FIG 973 



CM, MX AND SC 



SINSE LATCH EB2A1, EB271 

CONTROL LATCH DR34X, KU081 
AND DECODER 



FUNCTION -ALU OUTPUT CONTROL 



AID 



ROSIITJ 37-40 



RESULT HAS NO DESTINATION 

OR OF ALU0-ALU6 TO AX«; ALU7 TO AX7) EX IS LOST 

ALU OUTPUT TO A0; EX TO AX 

ALU TO Ali EX IS LOST 

ALU TO DIRECT DATA OUT; EX IS LOST 

(REINT OR ROSCAR IN CONTROL) ALU TO CHANNEL FLAGS; IX It LOST 

NOT USED (UNLESS REINT CALLED OR ROSCAR IN CONTROL) 

(REINT OR ROSCA?. IN CONTROL) ALU TO BUFFER W4j EX IS LOST 

ALU TO BOj EX IS LOST 

(REINT OR ROSCAR IN CONTROL) ALU TO T0| EX IS LOST 

ALU TO Blj EX IS LOST 

(REINT OR ROSCAR IN CONTROL) ALU TO Tl| EX IS LOST 

ALU TO STORAGE PROTECT KEYS EX IS LOST 

(REINT OR ROSCAR IN CONTROL) ALU TO STORAGE PROTECT KEY* 

EX IS LOST 

OR OF ALU0-ALU6 TO CXAi ALU7 TO CX7j EX IS LOST 

(REINT OR ROSCAR IN CONTROL) ALU TO SI; EX IS LOST 

ALU TO CO; EX TO CX 

(REINT OR ROSCAR IN CONTROL) ALU TO SO) EX TO SX 

ALU TO Cl; EX IS LOST 

(REINT OR ROSCAR IN CONTROL) OR Of ALU0-AUM, TO SX4, 

ALU7 TO SX7, EX IS LOST 

ALU TO YA AND YB STATS» EX B LOST 

NOT USED 

ALU TO DO; fX IS LOST 

ALU TO DW EX IS LOST 



RAM2 






RA071 






»Ai71 






JA005 






GES41 




HES41 


GE541 


RB071 


HE541 


GE541 


RB171 


HE541 


GE541 


KU04I 


HE541 


GE541 


RC001 


HE541 


GE541 


RC001 


HES41 


GES41 


RC17I 


HE541 


GES41 


RY001 


HE541 




RD0S1 
RD1SI 





CPU, MX AND SC 



LATCHES AND DECODER DR401 
ALU FUNCTION DEC KP0X1 

ALU CONTROL REGISTER KP02X 
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FUNCTION-CONTROL SET/RESET STATS AND ALU FREE 

FROM CE FIELD VALUES 



ALD 



NO OPERATION 

SET STATS Y0-3 WITH EMIT FIELD 

STATS Y0-3 ANDED WITH 'NOT' EMIT (RESET STATS WITH EMIT ONES) 

STATS Y0-3 ORED WITH EMIT FIELD 

(SET STATS WITH EMIT ONES) 

SET STATS Y4-7 WITH EMIT FIELD 

STATS Y4-7 ANDED WITH NOT tMIT (RESET STATS WITH EMIT ONES) 

STATS Y4-7 ORED WITH EMIT FIELD (SET STATS WITH EMIT ONES) 

STATS Y6-1I ANDED WITH NOT FMIT (RESET STATS WITH EMIT ONES) 

STATS Y8-11 ORED WITH EMIT FIELD (SET STATS WITH EMIT ONES) 

5TATS Y12-15 ANDED WITH NOT EMIT (RESET STATS WITH EMIT ONES) 

FORCES ROS DECODER CHECK FOR DIAGNOSTIC USE (NO FOSSL STATEMENT) 

(SC ONLY) YCH1, YCH3 ORED WITH EMIT (SET STATS WITH EMIT ONES) 

CE2, PROG. CHECK, CE4 UNUSED 

(SC ONLYj YCH1, YCH3 ANDED WITH NOT EMIT (RESET STATS WITH EMIT 

ONES) CE2, 4 UNUSED 

NOT USED 

NOT USED 

ALU INDIRECT FUNCTION P ORG 4 

f REGISTER - 0000 

ALU INDIRECT FUNCTION ALU DECODER CHECK ft F REGISTER- 0001 

ALU INDIRECT FUNCTION P MINUS Q (DEC) F REGISTER ■ 0010 

ALU INDIRECT FUNCTION P MINUS Q (BIN) F REGISTER- 0011 

ALU INDIRECT FUNCTION PASS P ONLY * F REGISTER ■ 0100 

ALU INDIRECT FUNCTION P AND Q * F REGISTER « 0101 

ALU INDIRECT FUNCTION Q MINUS P (DEC) P REGISTER - 0110 

ALU INDIRECT FUNCTION Q MINUS t (BIN) P REGISTER- 0111 

ALU INDIRECT FUNCTION P AND (NOT Q) * F REGISTER - 1000 

ALU INDIRECT FUNCTION PASS Q ONLY i< P REGISTER - 1001 

ALU INDIRECT FUNCTION EXCLUSIVE OR OP PO + F REGISTER - 1010 
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CN HELP (CONTINUED) 



SDOE 
CHAR 
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FUNCTION-CONTROL SET/RESET STATS AND ALU 
FREE FROM CE FIELD VALUES 



AID 



I 1011.QNP 


111 
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E 1101, LSH 


111 
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E 1U0.DAD 


111 
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E 11 11, ADO 


111 
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CNIS 



ALU INDIRECT FUNCTION PASS (NOT P) AND Q - F REGISTER • 1011 

ALU INDIRECT FUNCTION RIGHT SHIFT Q (HALF Q ) F REGISTER > 1100 

ALU INDIRECT FUNCTION LEFT SHIFT Q (2 Q) F REGISTER - 1101 

ALU INDIRECT FUNCTION P PLUS Q (DEC) F REGISTER •1110 

ALU INDIRECT FUNCTION P PLUS Q (SIN) P REGISTER- 1111 

ALU INDIRECT FUNCTION SKEW IS APPLIED TO THAT FUNCTION WHICH HAS 

AN ASTERISK TO THE RIGHT OP IT 



THESE FUNCTIONS ARE LOGIC FUNCTIONS AND DO NOT ALTER THE YC1 OR YCD CARRY LATCHES 
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NOT USED 
NOT USED 

50 TO P, SX TO EX 
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TO TO P, ZEROS TO EX 
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YA AND YB STATS TO Q, ZEROS TO EX UNLESS CP ■ 2 
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NO OPERATION 

CALL MAIN STORAGE READ 

CALL MAIN STORAGE WRITE 

TRAP ON IMA OR (PMA, YM) ¥ 
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SPECIFIED) 
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ROSCAR 2 to 5 Odd Lord. 



+ 5.1 ROSCAR Odd SCI 



+ Start Address to SCI ROSCAR 



4- A Field to SCI KOSCAR 2 to 5 



n Field Odd 



Reset RO SCAR SCI 



till 2 to 3 



A OR 
C3M 



A OR 
C384 



A OR 
C3I4 
GC501 



N FL 



ROSCAR 6 to 7 Odd Latch 



♦ A Field to SCI ROSCAR Bits 6 tor 



- Reset SCI ROSCAR Bin 6 to 7 



ROSCAR 2 to 5 Odd Latch 



♦Set ROSCAR Odd SC2 



♦Start Address to SC2 ROSCAR 
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«■ SCI ROSCAR to ROSAB 
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f-v 



A-OR 
B1D3 ^ 
KH401 



+P3 Del ■ 



OR-OR 
BIF3 



KH401 



^ 



B1E2 
KH401I 



A-OR 
B1K6 

KH401, 



N 
B1C5 

KH401 



+ Late Check 



23 
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o 
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PREFACE 



Machine status charts record the valid machine 
status of various latches and registers at the end of 
each specified microinstruction in single cycle mode. 
Machine status charts are provided for: 

1. Hardware System Reset 

2. CPU Check-Out Microprogram 

3. System Reset Microprogram 

4. Initial Program Load Microprogram 

5. Dump-Undump Microprogram 

6. Selector Channel Microprogram 

In order that the CPU check out will produce 
valid results , the hardware system reset must be 
successfully executed before entering the program. 
Thus, hardware system reset status provides a 
basic checking point in machine operation. This 
status can be displayed on the console panel by de- 
pressing the system reset pushbutton in single cycle 
mode, and the operation can be checked with the 
hardware system reset machine status chart. This 
operation is immediately followed by the CPU check- 
out microprogram, hi the case of a solid failure 
in the CPU check-out section of system reset, the 
machine stops. If it is desired to loop on the error, 
use check restart because the normal CPU check- 
out loop is selected by the diagnostic control switch 
which is active only in the manual stop state . A 
failure during system reset will prevent the machine 
from reaching the manual stop state, thus the use of 
check restart. Machine status charts will also con- 
tain, where applicable, diagnostic hints in the form 
of descriptive notes. In addition the CAS statement 
is included on all status charts . 

The two types of checks which will be detected 
by the CPU check-out microprogram are: 

1. Hardware checks: Hard stop being forced 
with one of the check lights on panel A of the con- 
sole. 

2. Program checks: The program taking a wrong 
branch and ending at one of the microinstructions 
containing stop, i.e., EC200, EC211, ECW01, and 
ECW10. 

The hardware checks are shown on the failure 
analysis diagrams . These notes are concerned with 
a failure which leads to a microprogram stop at one 
of the four preceding addresses . 

In general, during the CPU check-out micro- 
program, the checks on the machine conditions are 
made two at a time and the pair is selected to be 
independent, so that a single failure will lead to 
just one of them failing. The program operates cor- 
rectly and continues in the correct sequence if the 
branch is to EC201, EC210, ECWOO or ECW11; but 
a failure in either one of the machine conditions 
being tested will result in a stop. If the successful 



branch depends on the CB condition being off and the 
CC condition being on, it is unlikely that one single 
machine failure will result in the CB condition being 
on at the same time as the CC condition is off. 

When the microprogram stop is encountered, the 
first requirement is to determine the last program 
instruction being executed. At the time of stopping, 
ROAR and ROBAR will give no information to help 
determine this address . 

One way of determining the address is to observe 
the register states and compare these with the list 
of. expected register states given on pages ECZ0001 
andECWOOOl. 

During execution of the program, the expected 
status occurs when any EC201 or EC210 is known. 
These instructions are each executed many times , and 
if a stop occurs at EC200 or EC211, it is assumed 
that one EC201 or EC210 should have been selected. 
The lists previously referenced show all the expected 
register states when EC201 and EC210 are being 
executed and corresponding with each state is the 
last microinstruction address (the one that should 
have been executed last in the correct program se- 
quence) . An identical list is generated for ECW0001 
as for EC20001. Having determined the microin- 
struction executed, a full description of expected 
register and latch status CAS statement and descrip- 
tive notes are given on the appropriate charts . 

The descriptive notes detail the checks that are 
taking place , and what circuitry should be suspected 
if wrong branches are. taken, These notes should 
prove sufficient to isolate to a small section of cir- 
cuitry, using the notes on one chart only, together 
with fault analysis diagrams which are sometimes 
added. 

If it is not possible to determine the microinstruc- 
tion being executed when the data error first occurred, 
resulting in a later deviation from the correct se- 
quence, it may be necessary to single cycle particu- 
lar numbers of steps through the program performing 
spot checks on the address to determine where the 
first deviation from the correct sequence occurs. 

Pointers on page address: The page address can 
be found as follows: 

example (in upper right-hand corner) 
Page MIC. PO. 024 
Date 12 Jul 65 
Chart 24 

The page address is MIC P024. This is derived 
from the "MIC PO" on the first line and "24" on the 
third line . Note that the date in the upper right-hand 
corner of the page shows when the chart was first 
issued. The date at the lower left-hand corner of 
the page shows when the page was revised. 



MAJOR REVISION (April 1966) 

This edition, Form 223-2858-0, obsoletes Forms Z22-2858-0 
and Z22-2892-0. Minor changes are indicated by an asterisk (*) 
to the left of the subject headings on the Contents page. A sec- 
tion on the selector channel microprogram has been added. 



Copies of this and other IBM publications can be obtained through IBM Branch Offices. 

Address comments concerning the contents of this publication to: 

IBM Corporation, FE Manuals, Dept. B96, PO Box 390, Poughkeepsie, N.Y. 12602 



' 1966 by International Business Machines Corporation 
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MACHINE STATUS CHARTS 



VERSION FLOW CHARTS 



PAGE FLD.VO.OOl 
DATE 20 AUG 65 
CHART 01 



•- CPU AND CHANNEL CHECKOUT - 



VERSION( 000*043,044) 



VERSION (000) ONLY 
MICP110 



MICPOOO 
I 



MICP109 
-I I 1 




MICP113 

1 TO SYSTEM RESET 



VERSION (043) ONLY 
MICP161 



MICP165 

1 TO SYSTEM RESET 



MICP110 



VERSI0N(043,044) 
1 I — 



MICP160V 



VERSION (044) ONLY 



MICP161 



MICP166 



■I TO SYSTEM RESET 



- DUMP UNDUMP - 



VERS ION (043) 



MICP170 
I 



MICP186 
1 



- LOAD - IPL CHECKPOINTS FOR MPX CHANNEL 



VERSION (043) 



IPLMX01 
I 



IPLMX15 
1 



- NOTES - 



VERSION (000) - BASIC SYSTEM - MPX ONLY 
VERSION (043) - FIRST SELECTOR CHANNEL 
VERSI0N(044> - FIRST AND SECOND SELECTOR 



CHANNELS 
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VERSION 043 ONLY 



FLOW DIAGRAM 



PAGE FLO.W0.002 
DATE 7 JUL 65 
CHART 01 




-♦■<>- 



YES 



SET UP 
TEST 




-»■-<>■• 



YES 



STOP 

(ERROR) 




YES 



RETURN TO CPU 

CHECKOUT 
THENCE TO CPU 
SYSTEM RESET 
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VERSION 044 ONLY 



FLOW DIAGRAM 



PAGE FLd.WO.OOl 

DATE 

CHART 02 




2 



SET CHANNEL 
NUMBER TO 1 




YES 



■4mO- 



SET UP 
CHANNEL TEST 




YES 




YES 




SET CHANNEL 
NUMBER TO 2 



YES 




-$•-<!>■■ 



STOP 
(ERROR) 



-A 



+ 



RETURN TO CPU 

CHECKOUT 
THENCE TO CPU 
SYSTEM RESET 
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VERSION 000,043,044 



MICROPROGRAM CHART 



PAGE CAS.SO.OOl 
DATE 18 SEP 63 
CHART 01 



01 005 

E 000, OR C 

A Z+Y*A0 

L BE*L 

D LSTOFHZ 

C CPU 

I 

S2 XX — SB 

MICP 001 



XX — 
1010+YA 
Z+Z*A0 
H*L L->H 
A+LSTOR 
O+SK 



E 
A 
-L 
D 
C 
I 
S3 — 



0C4 



XX — sc 



MICP 002 



XX 045 

E 0101+YB 
A OE+EO»Bl 
-L BE*L 
D A+C 
C CPU 

R Y2 L4*0 
S5 — ** — SE 

MICP003 



00001 

E 0101+YB 

A 0E+E0*B0 



0C1 



D A*HJ 

I 

R Y4 ALU*0 

CI — ** — CA 

MICP005 



01010 04A 

E YD.ilOOO 
A E0+B0*D0 
-L H*L L+1*H 
D B*A 
I 

R L2*0 L4*0 
G5 — ** — GE 

MICP007 



00000 OCO 

E 1111, ADD* C 

A 0E?0E*»B0 

L H*L L+1*H 

D 

I 

R YO Yl 

Gl — ** — GA 

MIP009 



11111 — 
E 1111 
A 0E?0E»CO 
-L H*L L-l+H 
D A*B 

C SWEA 
R Y3 
L5 — 0* —I 

MICP011 



05F 



11110 ODE 

E 1111 C 
A 0E?C0*C1 
-I ■ 
D HJ*A 
C IOS 

R ALU7 YCD 
Jl — *# — JA 

MICP013 



01011 04B 

E 1001+YD 
A E0+D0»A1 
-L BE*L L*H 
D B+B 
I 

R ALU*0 Y7 
J5 ** — JE 

MICP015 



11011 ODB 

E 1111, ADD* 1 C 
A Z+C0*»C0 
•4. J*L L+l+J 
D B*B 
S READ 
I 
E8 — XX — EH 

MICP017 



XX — 
E YAQ0001 
A Z?C1*C1 
L J*L L+l+J 
D B*B 

C CPU EDIT 
R 1 

E9 — ** — I 

MICP018 



0E1 



11 — 
E 0000, OR 
A Z?CO*BO 



OFF 



D A»B 

S WRITE 

R IDQ YCD 

J2 — ** — JB 

MICP019 



01100 04C 

E YE.nOOOO 
A A0+C1*Y 
-I 

D HJ*D 
C 

I YCD Y3 
A2 — ** — AB 

MICP021 



00111 0C7 

E 1001+YB 
A EO?Z+BO 
-L H»L L+H 
D LSTOR*Z 

R ALU*0 YCI 
Q2— ** — QB 

MICP023 



10011 053 

E 1001+YA 
A E0+0E»D0 
H. H»L L*H 
D A+LSTOR 

R Y4 Y7 
E5 — ** — EE 

MICP025 



10011 0D3 

E 1010 
A EO+DO+DO 
L J*L L-2+J 
D Z*B 

R L2*0 Y5 
03 — ** — Qc 

MICP027 



00001 041 

E 1110, DAD 
A Z?DO*BO 

D HJ*C 

R Y2 YCD 
E2 — ** — EB 

MICP029 



00110 



0C6 



A A07C0+Z 
-I 

D D*HJ 

R ASCII AUI6 
M3 — ** — |\|C 

MICP031 



00111 - 
E 1001, Q 
A B0?E0»C0 
-L H»L L*H 
D LSTOR+A 
C IOS 

YCD Y5 



047 



E3 — ** — EC 
MICP033 



10010 0D2 

E 0101+YB C 
A 0E+E0+C1 

D B»HJ 

SWEA 



? 

N4 — 



OX — ND 
MICP035 



OX 0D5 

F 0101+YB 

A OE+EO+CO 

L H*L L+l+A 

D B*B 

C CPU 

R ASCII 1 

W5 _ # i _-WE 

MICP036 



01 055 

E 1111, ADD 
A EO+CO+Z 
-L QE+L L»J 
D C+D 
I 

R ALU7 YCD 
N6 — ** NF 

MICP037 



01011 OCB 

E 0010 
A Z+EO»Z 

D D»B 

C EDIT 
R 

Q6 — ** — OF 

MICP039 



OFC 



00 • 
E 0110 

A B0-C1+BO 
-L AE*L L*H 
D B*A 



R Y6 ALUSO 
Q7 — ** — OG 



MICP040 



01010 OCA 

E 1111+YB 
A B1-C0+C1 
-I 
D HJ+B 

R ALU*0 Y5 
N2 — ** — MB 

MICP042 



11100 

E 1U1+YA 
A E0?Z**A0 



05C 



■A 



HJ+D 
C CPU 

R Y6 ALU*0 

C2 — ** — -CB 

MICP044 



01001 0C9 

E 1000«PNQ 
A A0?C1*D0 
-L J*L L-1*J 
D C*C 

C SWEA 
I 
0.4 — OX — Q.D 

MICP046 



OX 0E9 

E YB.-,1001 
A Z+BO**CO 

D D*HJ 

I 

R IZT ALUO 

05 — ** — OE 

MICP047 



01001 049 

E YA.-U001 

A Z+C0**A0 

L H*L L+l+H 

D D+B 

C 0»SK 

R IZT Y7 

E4— ** —ED 

MICP049 



01100 OCC 

E 1000+YB 
A A07Z+B0 
1. BE*L L*J 
D HJ+D 
C IOS 

I 

M5 — XX — NE 

MICP051 



XX 041 

A Z+Bl+Z 
1 

D B+C 

C CPU 

R MINUS ALU*0 

N6 — *# — NF 


) 




11111 ODF 

E 1100, RSH* 1 
A Z?OE*+BO 

L QE+L L+H 

D A+A 

1 

R Y4 Y7 

Q2 — ** — QI 


3 




11101 051 

A Z+BO+DO 

D HJ+C 

C CPU 

R 1 Yl 

J3 — 1* — J< 


) 




11101 ODI 

E 1101, LSH 
A Z?BO»Bl 

L JE+L L*J 

D C*A 

C 

R ALU7 00*0 

Q3 *# __Q( 


) 




11000 05£ 

E 0111, SUP C 
A B17C0+D1 
— L J+L L-l*J 
D Z*Z 

R MINUS ALU*0 
C2 — ** — CI 


3 
i 


MICP052 






MICP054 






MICP056 






MICP058 






MICP060 





11000 — 0D8 
E 1101»LSH C 
A Z7C1+B0 
-L QE+L L+H 
D B+C 
I 

R Y4 OPTY 
M2 — ** — NB 

MICP062 



01111 04F 

E 0000* YB 
A B0+B0*B1 

D B+D 

I 

R OXPTO ALUO 

E5 — #* — EE 

MICP064 



01111 OCF 

e iooi»q 1 C 

A BO?CX»AX 

D HJ+B 

I 

R Y2 0.0*0 

Q4 — ** — QD 

MICP066 



11001 059 

E 1010»X0R 

A B1?B0*CX 

L QE*L L*H 

D B*D 

I 

R 1 L4*0 

J2— 1* — JB 

MICP068 



11001 0D9 

E 1110, DAD* 1 C 
A A1?B1**D0 

D C*A 
I 

R YO Q0*0 
05 — ** — GE 

MICP070 
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VERSION/OOO/ONLY 



MICROPROGRAM CHART 



PAGE CAS. SO. 001 

DATE 

CHART — — 01 



001X0 046 
E UU.ADD* 1 C 
A AX?B1*-»Y 



~D 



D+C 



R ALU? ALU6 
A7— #* —AG 

MICP072 



00011 — 
E 1010. XOR 
A B07B1+B1 
-L QE-»L L+J 
D A+A 



0C3 



07- 



YCD 



Y7 
** — QG 



MICP074 



11110 

E OOOO+YA 
A Bl+BO+BO 

D HJ*D 



05E 



R YCD 
C3 — 



ALU6 
** — CC 



MICP076 



10111 — - 
E 1011 .Q.NP 
A B07D0*A0 



0D7 



~i 



D-*C 



18 — XX —OH 
MICP078 



XX — — 
E 1000. PNQ 
A E0+2+B0 



056 



C IOS 

R ALU7 

*0— QI 



MICP079 



10110 — 0D6 
E OUO.DSP C 
A A0?B0*B1 



XX — NC 
MICP081 



XX ■' 

E 0101 .AND 
A B07Y+DO 



0D4 



C CPU 

R ALU*0 Y7 

l\|4 — #* — ND 

MICP082 



01000 

E 0010. DSQ 
A B07B1*C0 



048 



IOS 



C4 — 



MICP084 



XX CD 



XX ' 
E 0011. SUQ 
A A07C0+D1 



0C8 



HJ+A 



i> 



ALU*0 
1* — C£ 



MICP08S 



10001 — 
E 0100.P 
A B07Y+C0 



051 
C 



B+D 

CPU 
FXPTO 



YCD 



E4 - 



«# —ED 



MICP087 



10000 

E 1110, DAD 
A B07C0+C0 
-t BE»L 
D A+B 

R L2*0 

N7 — *0 — 

MICP089 



ODO 



NG 



10111 

E 0110*YA 
A E0+C0+C1 



057 



-4 



C+D 



R FXPTO 
E6 — 



YCI 

**-— EF 



MICP091 



01101 OCD 

E 0111 

A E0+0E*C1 

D 2+A 
C IOS 

L3 — XX — LC 

MICP093 



XX 0E2 

E 1001»YB 
A 2+Cl»C0 
-L BE+L L+H 

D C+C 
S READ 

L4 — XX — LD 

MICP094 



XX — 0E3 
E YDQ1000 
A E0+2+B1 

-L H*L L»H 

D LSTOR+Z 
C CPU 

L5 — XX — LE 

MICP095 



XX 

E 0010 
A EOfZ+BO 
-C H*L 
D D*LSTOR 



ODA 



L 6 — XX -LF 

MICP096 



XX 



A B0QB1+B1 



0D1 



C 0>SK 

R ALU7 ALUO 

L7 — ** — L 

MICP097 



10100 054 

E 11100 
A E0+2+B1 
-L AE*L L-1»J 
D LSTOR+2 
S WRITE EDIT 
R 

C5 ** CE 

MICP099 



11 05B 

E 1010 C 

A E0-Y*+B0 
-L JE->L L+J 

D C+LSTOR 
C IOS 

C6 XX — CF 

MICP100 



XX> 

2+Dl*2 



043 



B»2 

READ UNDUMP C 
I 



C7 — 



XX 



-CG 



MICP101 



.OOEO — OEO 
E YDolOOl 
A E0f2->B1 

D HJ+C 

R YO Yl 

E8 ** —EH 

MICP103 



10010 

E 1110, DAD 
A E07E0+D0 
■i. BE*L L+1*J 
D C+B 



052 



IDQ 



YCI 
** — CC 



MICP105 



00101 — 
E 1001 
A B0-C0*2 
-C BEH. 
D CSTOR*D 
C IOS 
R ALU*0 
03 #1 



0C5 



L*H 



1 
— JC 



MICP107 



OHIO 04E 

A B1-C1*2 
H. J*L L+1*J 

S WRITE 

R Y6 ALU#0 

C2 ** — C6 

MICP109 



OHIO OCE 

E 0001*YA 
A E0+2+B1 
-L J-H. L+J 

D LSTOR»A 
C CPU SWEA 

R 
01 — OX — Q.A 

MICP111 



OX 

E 0000*YD 
A A0+2*B0 
-L'H»L 
D LSTOR+D 



OFD 



L*H 



Q6 — XX — 
MICP112 



OF 



XX •— 
E 001, ACK 
A A07D0+Z 



OFE 



C CPU 
R 

0.7 — 



QPTY 
0* -QG 



MICP113 



EXIT TO SYSTEM RESET 



VIA OED 



00 



OEC 



C STPCL 

R 

C3-— 00 — CC 



01 

E 0000 
A 2+Bl*Bl 



OED 
C 



FNB 

G3 — **#* -GC 



10 OEE 

E 0000 C 

A 2+B0+B0 



FNB 1 

J3— ****! — JC 



11 



OEF 



C STPCL 

I 

E3 — 00 —EC 



00 — — 07C 
E 0000 C 

A 24C0»C0 



R FNB 

L7 — ***#0 — LG 



01 



c 

J7 — 



07D 



STPCL 
01 — JG 



10 



C 

R 
G7— 



07E 



STPCL 
1 
01 — GG 



11 

E 0000 
A 2+D0+D0 



07F 
C 



R FNB 

E7 ****! 



EG 



RUN 17 JAN 66 
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VERSION 043.044 



MICROPROGRAM CHART 



PAGE CAS.S0.001 
DATE 18 SEP '65 
CHART — — - 02 



00110 — - 046 
E 1111, ADD* 1 C 
A AX?B1**Y 



A7 



D+C 
ALU7 



ALU6 
*# —AG 



MICP072 



00011 — 
E 1010,X0R 
A B07B1+B1 
-t QE*L L*J 

D A*A 



0C3 



R YCD 
Q7 — 



Y7 
** — QG 



MICP074 



hi 



11110 

E OOOO+YA 
A Bl+BO+BO 



OSE 



HJ+D 

R YCD 
C3 — 



AUU6 _ 
— CC 



MICP076 



10111 — 
E 1011, QNP 
A B0?D0*AO 

D D+C 



0D7 



18 — XX —OH 
MICP078 



E 


XX 
1000, 


PNQ. 


• 056 


C IDS 
R AUU7 

0.9 — 


*0 


mmnQ 



MICP079 



10110 — 0D6 
E 0110, DSP C 
A A07BO+B1 



N3 — XX — NC 
MICP081 



XX — 
E 0101, AND 
A B07Y+D0 



0D4 



C CPU 

R ALIWO Y7 

N4 — ** — ND 

MICP082 



-I H 



01000 — 
E 0010, DSQ 
A B07B1+C0 



048 



IOS 



i4 — 



XX —CD 



MICP084 



XX — 

e ooii, sua 

A A07C0+D1 



OCS 



D HJ+A 

R 1 A(_U*0 

C5 — 1* — CE 

MICP085 



- "t 



10001 — 051 
E 0100,P C 
A BO?Y*CO 



B*D 
C CPU 

R FXPTO YCD 
E4 — ** —ED 

MICP087 



10000 — ODO 
E 1110, DAD 
A B07C0+C0 
-L BE+C 
D A+B 



N7 — 




<cO — NG 



MICP089 



-1 



,. 10111 

E 0110+YA 
A E0+C0+C1 



057 



C*D 



R FXPTO YCI 
E6 — ** 



MICP091 



01101 — - 
E 0111 

A E0+0E»C1 

Z+A 

IOS 



OCD 



L3 — XX 
MICP093 



XX — 0E2 
E 1001+YD 
A Z+C1+C0 
-L BE+L L*H 
D C+C 
S READ 

L4 — XX — LD 

MICP094 



XX — 0E3 
E YD01000 
A E0+Z*B1 
-L H+L L*H 

D LSTOR*Z 
C CPU 

L5 — XX — LE 

MICP095 



XX - 
E 0010 
A E0+Z4B0 
■L H*L L*H 

D D*LSTOR 



ODA 



L6 — XX 
MICP096 



XX — 
B0QB1+B1 



0D1 



C 0»SK 

R ALU7 ALUO 

L 7 — ** 



MICP097 



10100 — 054 
1110 
E0+Z+B1 
AE»L L-l+J 
LSTOR+Z 
WRITE EDIT C 
0_I 



C5 — ## — CE 
MICP099 



11 — 05B 
E 1011 C 

A E0-Y**BO 
-L JE#L L*J 
D C+LSTOR 
C IOS 

C XX — CF 

MICPiOO 



A 



XX - 
Z+D1*Z 



043 



D B»Z 
S READ 



C7 — XX— CG 
MICP101 



OOEO — 
E YD.llOOl 
A E0+Z*B1 

D HJ»C 

R YO 

E8 — 



OEO 



Yl 

** —EH 



MICP103 



10010 — 052 




00101 OCS 


E 1110,DAD 


£ 1001 


A E07E0+D0 






A BO-CO+Z 


L BE*L L+1*J 


— 




—t BE-H. L+H 


D C*B 






D LSTOR*D 


R IDQ YCI 


C IOS 


R ALU*0 1 


C3 — ** — C< 






J3 — *1 — JC 



MICP105 



MICP107 



04E 



n 



OHIO • 

A Bl-CUZ 

J+L L+1*J 



WRITE 
R Y6 ALUHO 
C2 — ** — CB 

MICP109 



TO OCE 



SELECTOR 
CHANNa CHECKOUT 



00 



OEC 



C STPCL 

R 

C3 — 00 — CC 



01 OED 

E 0000 

A Z+B1*B1 



R FNB ( 

G3 — «WoO*0 — GC 



10 OEf 

E 0000 ( 
A Z+BOtBO 








J 


-i 


— 




R FNB 1 
J3 **##! — Ji 




( 

E 


:3 — 



11 



OEF 



STPCL 
00 —EC 



00 07C 

E 0000 C 

A Z+CO+CO 



R FNB 

L7 — ****0 — LG 



01 

C STPCL 

J7 — 01 



07D 



10 



07E 



C STPCL 

RO 1 

G7 — 01 — <3G 



11 07F 

E 0000 C 

A Z+DO+DO 



R FNB 1 

E7 —****! —EG 



RUN 17 JAN 66 



100 



VERSION 043 . 044 



MICROPROGRAM CHART 



PAGE CAS.S0.002 

DATE 18 SEP 65 

— CHART — 03 



01U0 — OCE 
E OOOX*YA C 

A Z.EO+Z 

D LSTOR*A 

R FNB 

QX — OOOXX — QA 

MICPXXX 



OOOXX — 
E 0X00 
A A0*0E*2 



SEE NOTE A 
502 



C IOS REINT 
R ALU*0 ^ 
Q2 — 0* — QB 

MICPXX2 



00 — — 534 
E 11X1 C 

A Z4E0*CFL 

D Z*S 

S4 — XX — SD 
MICP1X3 



XX — 537 
E YCHQOXOX C 
A E0+0E*SX 

"d B»D 



— XX —CD 
MICPXX4 



XX — 53A 
E 0011 C 
A OE+Z+SX 



R Sl<7) CDA ^ 
C5 — ** -CE 

MICPXX5 



OXXXX — 50F 
E XOXO C 
A EO+OE+SO 

D S»C 



E3 — XX — EC 
MICPXX7 



XX — S2X 
E YCHtiOXOO X C 
A OE-CX«D0 

D S»C 



*4 — . xx — eb 

MMICPXXS 



XX — 5X6 
E 0000 C 
A SO-CWSO 

D A+LSTOR 



XX — €E 



XX 



5X3 



MICPX19 



A AOQDO+CFL 

~D S*D 

R AUU*0 YCH1 
E6 — 4* — EF 

MICP120 



- ri 



X0100 — 5X4 
E YOVillXX C 
A Z+D0*W4 



D+C 



^3 — XX — GC 

MICPX22 



XX — 5X0 
E C 

A SX-CX+AX 



I B*S 

1 14 — XX — GD 
MICPX23 



XX — 508 
E C 

A WO-CO+DO 



D»W34 

AUWO CDA 
G5 — «* — GE 

MICPX24 



00000 500 

E C 

A BO+Z+TO 



~D 



HJ+D 

J3 — XX 
MICPX26 



XX — — 539 
E YCHQOOOX C 
A AX+Z+CFL 



D WOX*B 

R YCH3 ALU#0 ^ 
J4 — *# — JD 

MICPX27 



00110 — 506 
E X C 

A BOfBX+Dl 



YCD 




MICPX29 



OOOOX — 50X 
_ XOOX 
A E0+OE*TX 



E XOOX C 

" EO+or 



N3 — XX — NC 
MICPX3X 



XX — 5XB 
E YCHQOIOO C 
A TO+Z+DO 



) HJ+W34 

l|4 — XX — Nft 
MICPX32 



XX — 5XA 
E C 

A T1+D0+D1 



D HJ+S 

R YCD 

N5 — 



YCH1 
«* — NE 



MICPX33 



OOOXX — 503 
E , X C 
A Z+Z»SO 

B*W34 



,3 — XX — QC 
MICPX35 



XX — 5X9 
E OOOX C 
A BX+EO+SI 

D C*D 

C 0»SK 

R SX(7) CDA 

04 — ** — <a 

MICPX36 



OXXXO — 50E 
E YCHLoXXIXO C 
A TX+Z*W4 

A B+A 
S READ 

A3 _ XX —AC 
MICPX38 



XX — 533 
E OXOX g 

A EO+Z+AO 



! 1 W34+B 

, ,4 — XX —At 
MICPX39 



XX — 532 
E 0000 q 

A B0+B1+T1 

6 B*W34 
S WRITE 

A5 — XX — AE 

MICP140 



XX — 
E 00X1 
A CSB+EO**Z 



538 
C 



A*D 



R YCH3 ALIWO 
A6 — ** — AF 

MICPX4X 



0X0X0 — — 50A 
E OOXX C 

A TX+OEWSX 



WOX+B 

ALU? YCD 
C3 — ** — CC 

MICPX43 



OXOXX — 50B 
E XOOO C 

A EO+OE*CFL 

HJ+L 



£3 — XX —EC 
MICPX45 



XX — 549 

E YCHflOOXO C 
A AO-BO»AI 



S+D 



:4 — 



XX 



MICPX46 



XX — 509 
E XXOO C 

A E0+0E4SX 

"A W2+C 

R SI (7) ALUfO 
E5 — ** — EE 

MICPX47 



~D 



OOXOX — 505 
AIQBX*Z 



C*D 
C 0*SK 

R ALU#0 YCHX 
G3 — ** — GC 

MICPX49 



100X0 — 5X2 
E XXXI C 

A SX+E0**D0 



hi 



W01*B 

j3 — XX — ^C 
MICP15X 



XX — 507 
E XOXO C 

A CSB-€0*CFU 



R SI (7) AU*0 
J4 — ** — JD 



MICPX52 



11000 — 518 
E 0000 C 

A B0+B1+A0 



fi T*B 

I 



L3 — XX 
MICP154 



XX — 52F 
E 1111 C 

A A0-0E**Z 



D A*D 

R ALU*0 CDA 
L4 — ** —CD 

MICPX55 



XXXXO — 
E 00X0 
A EO+OE*D0 



5XE 
C 



N3 — XX — NC 
MICPX57 



XX — 52E 
E 0000 C 

A B1-B0+A1 

B*A 



N4 — XX —WD 
MICPX58 



"I 



XX — 5XF 
E 0000 C 

A AX-BO+Z 



A*B 

C Cl-CH 

R ALU#0 

W — 0* — NE 



MICPX59 
RUN 17 JAN 66 
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VERSION 043 ONLY 



MICROPROGRAM CHART 



PAGE CAS.S0.003 
DATE 18 SEP 65 
CHART — — 04 



00100 



304 



-t J*L L*J 
D LSTOR+A 

c cpg 

R Y2 Y3 
0.3 — ** — <JC 

MICP161 



01 - 
E 0001 
A Z.EO+Z 



S3S 



ft FNB 

03 — 0001 X — QC 

MICP162 



TEST MICROINSTRUCTIONS 



0001X - 
E 0001+YA 
A E0+Z+A1 
-L BE+L REST 

c 



0C2 
C 



CPU 

as — 



SWEA 
OX — 0.E 
MICP163 



OX — 
E 0000+YB 



OFD 



H. H*L 
LSTOR»D 



L*H 



I- 



XX —OF 
MICP164 



XX — OFE 
E 0001, ACK 
A A07DO+Z EXIT TO 

"O A*B 
C CPU 

R OPTY 
07 — OX —06 

MICP16S 



SYSTEM 
RESET 



THESE THREE MICROINSTRUCTIONS ARE THE THREE FINAL CYCLES OP 
CPU CHECKOUT 



00 - 
E 
A Z+DO*Z 



08 



FNB 



S3C 
C 





—OH 



01 



53D 



C 
R 
G8 — 



STPCL 
1 
01 — GH 



10 



53E 



C STPCL 
R 1 

C8 — 01 — CH 



E "- 

A Z+Dl+Z 



L8 



FNB 



53P 

o c 



i 

1 — LH 



NOTE A 

IF THE CHANNEL HAS NOT BEEN RESET* 502 BRANCHES TO 535 (MICP162) INSTEAD OF 534 
AND THE CHANNEL CHECKOUT IS NOT EXECUTED. 



RUN 17 JAN 66 
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VERSION 044 ONLY 



MICROPROGRAM CHART 



PAGE CAS.SO.OOl 

DATE 

CHART i 04 



OO1O0 



S04 



J*L L*J 

LSTOR»A 

CPU 

Y2 Y3 



Q3— 



** — QC 



MICP161 



SEE MOTE B 



E 0010+YA 
| A A0.0E*Z 




SEE NOTE C 



C IOS 

R ALU*0 

0.3 -- *0—QC 

MICP162 




536 



FNB 
N4— 0001X —NO 

MICP163 



1 



oooix — 

E OOOI+YA 
A E0+Z*A1 
BE+L REST 



0C2 
C 




OFD 



D LSTOR*D 



L-»H 



XX ii 
E 0001.ACK 
A A07D0+Z 



OFE 



D A»B 

C CPU 

R QPTY 1 

0.7 — 0* — Q.G 



CPU SWEA 
Q5— OX— QE Q6— XX— -OF 

MICP164 MICP165 MICP166 

THESE THREE MICROINSTRUCTIONS ARE THE THREE FINAL CYCLES OF CPU CHECKOUT 



EXIT TO SYSTEM RESET 



TEST MICROINSTRUCTIONS 



00 53C 

E C 

A Z+DO+Z 



R FNB 
Q8— #***0-— -QH 



01 



53D 



10 



53E 



C 

G8— 



sTPa 



01 — GH 



C8 



STPa 

01 



ii — 

E 

A Z+DUZ 



53F 
C 



-CH 



R FNB 

L8 — «***!- 



NOTE A 

IF HSSC1 HAS NOT BEEN RESET* 502 BRANCHES TO 535 INSTEAD OF 534 AND HSSC1 WILL 
NOT BE CHECKED OUT, FURTHER. IF HSSC2 HAS NOT BEEN RESET EITHER. BRANCHING WILL OCCUR 
FROM 535 TO 536 , THENCE TO EXIT SO THAT HSSC2 WILL NOT BE CHECKED OUT. IF HSSC2 
HAS BEEN RESET. 535 WILL BRANCH TO 534 AND HSSC2 WILL BE CHECKED OUT. 



NOTE B 

IF HSSC2 HAS JUST BEEN CHECKED OUT, 504 WILL BRANCH DIRECTLY TO 536 AND THENCE TO 
EXIT. 



(VOTE C 

IF HSSC2 HAS BEEN RESET. BRANCHING FROM 535 BACK TO 534 WILL OCCUR AND HSSC2 WILL 
BE CHECKED OUT (SEE NOTE A). OTHERWISE, SEQUENCING WILL LEAD TO 536 AND EXIT. 



RUN 17 JAN 66 
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VERSION OOO » 043 t 044 



CHART TO DECODE LAST U-INSTN ADDRESS FROM THE REGISTER VALUE 



PAGE EC2.00.002 
DATE 7 JUL 65 
CHART 01 







STOP AT 


DEC OR 


OEF 




C REG* 


D REG* 


A REG. 


B REG. 


LAST ROS 
ADDRESS 
IN HEX* 


SIMULATION 

PAGE 

NUMBER 


00000 


0000 


00000 


5555 


0C1 


5* 


004EB 


FOEB 


00455 


EOEB 


ODF 


54. 


01938 


1938 


3E0C0 


C7FF 


0C3 


74. 


03900 


3902 


00165 


3900 


0C6 


31. 


05S00 


5555 


05555 


46EB 


OCA 


42. 


05555 


D500 


05555 


FF55 


OCO 


9. 


06000 


FFEB 


0FF55 


46EB 


0E9 


47. 


07777 


XXXX 


00000 


1090 


OEO 


103 


07777 


XXXX 


00000 


20A0 


0D1 


97. 


07777 


XXXX 


00000 


7777 


0C5 


107. 


099E0 


0000 


00000 


0000 


OFE 


165. 


0B8A6 


00A6 


038C0 


8042 


0D4 


82. 


0C038 


EOEB 


0C038 


EOCO 


ODD 


58. 


OEOCO ' 


70C0 


0C038 


C738 


OCF 


66. 


OEOCO 


EOOO 


0C038 


70C0 


0D8 


62. 


OFFFF 


D500 


00100 


5555 


ODE 


13. 


100FF 


3902 


00165 


0000 


0D3 


27. 


100FF 


3902 


00165 


9065 


0C7 


23. 


100FF 


5555 


00165 


0065 


OFD 


19. 


160A6 


8042 


0B8A6 


B8A6 


ODO 


89. 


338A6 


0000 


0B8A6 


8042 


0C8 


85. 


3EOC0 


1938 


3E0C0 


C738 


0D9 


70. 





| 


STOP AT < 


37D OR ( 


J7E 




C REG. 


D REG. 


A REG. 


B REG. 


LAST ROS 
ADDRESS 
IN HEX* 


SIMULATION 

PAGE 

NUMBER 


00000 


0000 


00000 


XX55 


045 


3. 


00000 


D500 


05555 


5555 


04A 


7. 


004EB 


FOEB 


00455 


04EB 


04D 


52. 


01938 


1938 


3E0C0 


C738 


046 


72. 


01938 


B8A6 


3E0C0 


C6FF 


05E 


76. 


03900 


3902 


00165 


3900 


041 


29. 


05500 


46EB 


0FF55 


46EB 


05C 


44. 


05555 


5555 


00165 


5555 


055 


37. 


05555 


5555 


05555 


0055 


OFC 


40. 


06000 


FFEB 


00455 


FFEB 


049 


49* 


07777 


XXXX 


00000 


7777 


052 


105. 


07777 


XXXX 


00000 


7777 


04E 


109. 


080A6 


8042 


0B8A6 


8042 


051 


87. 


09000 


3902 


00165 


3900 


047 


33. 


0B8A6 


B8A6 


038C0 


80FF 


056 


79. 


0C038 


EOOO 


0C038 


EOCO 


058 


60. 


0C038 


EOEB 


00455 


EOEB 


05D 


56. 


OEOCO 


70C0 


0C038 


70E0 


04F 


64. 


0FFD5 


D500 


05555 


5555 


05F 


11* 


OFFFF 


D500 


00165 


5555 


04B 


15. 


100FF 


3902 


00165 


0065 


04C 


21. 


100FF 


9902 


00165 


9065 


053 


25. 


160C0 


60A6 


0B8A6 


B8A6 


057 


91. 


3E0C0 


C738 


0C038 


C738 


059 


68. 
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VERSION 043.044 



CHART TO DECODE LAST U-INSTN ADDRESS FROM THE REGISTER VALUE 



PAGE ECZ.00,001 
DATE 7 JUL 65 
CHART 02 



STOP AT 53D OR 53E 



A REGISTER 


B REGISTER 


C REGISTER 


D REGISTER 


S REGISTER 


T REGISTER 


LAST ROS 
ADDR (HEX) 


MSC PAGE 
NUMBER 


O.XXtXX 


77.77 


0.77,10 


77.77 


3.00.55 


00.00 


53A 


115 


0,00.00 


77.77 


0. AA.55 


AA.55 


0.AA.55 


00.00 


513 


120 


0.00*00 


77.77 


0. AA.55 


00.55 


0.77,77 


00.00 


508 


124 


0.00.00 


AA.55 


0. AA.55 


39,00 


0,77,77 


77,00 


539 


127 


0.00.00 


AA.55 


0.77,77 


39.00 


0.77,77 


77,00 


506 


129 


0.00.00 


AA.55 


0.77,77 


77,10. 


0,39,00 


77,99 


51A 


133 


0.00.00 


AA.55 


0.77.77 


77,77 


0.01.65 


77,99 


519 


136 


0.S0.55 


55.99 


0.77,77 


50.55 


0.01.65 


77, EE 


538 


141 


0.S0.S5 


39.00 


0,77,77 


50,55 


0.01.21 


77,EE 


50A 


143 


0.39.00 


39.00 


0.99. EO 


01,21 


0.01.CC 


77,EE 


509 


147 


0.39.00 


39.00 


0.99.E0 


99. EO 


0.01.CC 


77,EE 


505 


149 


0.39.00 


AA.S5 


0.99.E0 


CC.EO 


0.01.CC 


77,EE 


507 


152 


0.FF.00 


77.EE 


0.99, EO 


FF.00 


0.01. CC 


77,EE 


52F 


155 


0.77,77 


77.77 


0.99. EO 


22,00 


0.00.00 


77, EE 


51F 


159 



WHEN TWO CHANNELS ARE INSTALLED. THE CHANNEL WHICH IS BEING CHECKED OUT CAN BE IDENTIFIED 
AS FOLLOWS 

CHANNEL 1 BEING CHECKED OUT GENERAL PURPOSE STAT Y3 • 1. Y2 ■ 

CHANNEL 2 BEING CHECKED OUT GENERAL PURPOSE STAT Y3 ■ 0. Y2 ■ 1 

A CHANNEL WHICH HAS BEEN RESET. AND WHICH IS THEREFORE TO BE CHECKED OUT BY THE MICROPROGRAM. 
MAY BE IDENTIFIED FROM THE CONTENTS OF LOCAL STORAGE LOCATION BYTE AS FOLLOWS 

CHANNEL 1 RESET, BIT 5 ■ (1 IF NOT RESET), 

CHANNEL 2 RESET, BIT 6 • (1 IF NOT RESET), 

THIS STATE IS NOT DISTURBED BY THE CHECKOUT MICROPROGRAM, 



RUN 17 JAN 66 
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VERSION 000*043*044 



MACHINE STATUS CHART 



PAGE MIC.PO.IOO 
DATE 12 JUL 65 
CHART 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
11 


BO Bl B2 B3 



BO Bl B2 B3 
X X X X 


CO CI C2 C3 





DO Dl EO El 
10 


DO Dl EO El 
X X X X 


E2 E3 FO GO 
11 


E2 E3 
X X 


Gl HO HI H2 
1111 




H3 H4 JO Jl 
111 




J2 KO LO LI 



LO LI 
X X 


L2 MO Ml M2 
1 


L2 MO Ml M2 
X X X X 


M3 NO Nl N2 
111 


M3 NO Nl N2 
X X X X 


N3 PO PI P2 
10 

GIO 0.1 Q2 0.3 
10 10 


N3 
X 




RO Rl R2 SO 
10 11 




TO Tl JX PX 
10 

^— —— ___ 





CONDITIONS 

H-STOP LOG DSAB DPI 
1 X X 



S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
P XXXXX 



YC 
X 



ALU EX OP 
P XXX 



SKEW 

P xxxx 



EARLY 

B COND 

X 



INCREMENT -1 -2 +1 
CONTROL XXX 



DESTINATION H-J-0 
XXX 



EARLY 

C COND 

X 



DUMP UNDUMP UNDUMP INH CHAN MP IRPT 
XX X X 



READ 
X 



SECOND MS CYCLE 
X 



WRITE 
X 



EXT MASK 
X 



HALT 
X 



DESCRIPTIVE NOTES 



THE INITIAL MACHINE STATUS IS SHOWN ABOVE. 

IT RESULTS FROM EITHER PERFORMING HARDWARE SYSTEM RESET* 

OR FROM EXECUTING THE LOG-OUT MICROPROGRAM. 

THE Y STATS WILL BE SET AS FOLLOWS TO INDICATE THE METHOD 

OF ENTRY. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X X X X X 



STATS- 



YA YB 
XOOX XXXX 



YD 
XXX 



YE 
1 XX 



ALU CONT. SKEW SELECT ALU BIN OUT 
P XXXX X P XXXX XXXX XXXX XXXX 



LSAR REGISTER 
P XXXX XXXX 

H REGISTER 
P XXXX XXXX 

J REGISTER 
P XXXX XXXX 



ROBAR 
P X XXXX XXXX XXXX 

ROAR 
1 0000 0000 0101 

ROSCAR 
X X XXXX XXXX XXXX 



R REGISTER 
P XXX P .XXXX XXXX P XXXX XXXX 



A REGISTER 
1 000 1 0000 0000 1 0000 0000 



p 


XXX 


P 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






P 


B REGISTER 
XXXX XXXX 


p 


XXXX XXXX 


p 


XXX 


P 


C REGISTER 
XXXX XXXX 


p 


XXXX XXXX 






1 


D REGISTER 
0000 0000 


1 


0000 0000 


EX 
P 


REG 
XXX 


P 
P 


REGISTER 
XXXX XXXX 


Q 

p 


REGISTER 
XXXX XXXX 






P 


CHECKS 
XXXX XXXX 


IF REGISTER 
P XXXX XXXX 








INTERFACE 
XXXX XXXX 


;ONTROLS 

XXXX XXXX 




XXX 




CHANNEL CONTROLS 

XXXX XXXX XXXX XXXX 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



XXXX XXXX 

W4 
XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



1. HARDWARE SYSTEM RESET CAUSED BY 

A. DEPRESSION OF SYSTEM RESET BUTTON 

YA "0000*YB ■OOOOiHALT LATCH 



B. DEPRESSION OF LOAD BUTTON 
YA "0000 *YB 



iOOOO,LOAD STAT (Y15) «1 



C. DEPRESSION OF START BUTTON WITH DIAGNOSTIC SELECT 
SWITCH SET TO CPU POSITION 

YA "1001 tYB "0000 



2. FOLLOWING A LOG-OUT 

YA aOOOOiYB "XXXI 

Y4,Y5*Y6 ARE SET TO INDICATE WHICH 

CHANNELS HAVE BEEN RESET. 



NOTE 

IF AN INVALID INITIAL STATUS RESULTS FROM THE 
MEMORY BUSY LATCH FAILING TO RESET* THEN IT MAY BE 
NECESSARY TO REMOVE POWER TO RESET THIS LATCH. 



NOTE 2 



ALL FOLLOWING CHARTS ASSUME ENTRY TO THE CHECKOUT 
PROGRAM BY DEPRESSION OF THE SYSTEM RESET BUTTON. 



SYSTEM RESET 

HARDWARE 

CYCLE 
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VERSIOM 000,043*044 



MACHINE STATUS CHART 



PAGE MIC. PO. 001 
DATE 12 JUL 65 
CHART 01 



SENSE LATCHES 


CONTROL 


LATCHES 


AO Al A2 A3 
1 










BO Bl B2 63 



BO 



Bl 



B2 



B3 



CO CI C2 C3 
1 










DO Dl EO El 
10 10 


DO 
1 


Dl 



EO 



El 



E2 E3 FO GO 
10 1 


E2 



E3 







Gl HO HI H2 
10 










H3 H4 JO Jl 
10 










J2 KO LO LI 
10 






LO 



LI 



L2 MO Ml M2 
10 1 


L2 



MO 



Ml 



M2 
1 


M3 IMO Nl M2 



M3 



NO 
1 


Nl 
1 


N2 
1 


N3 PO PI P2 
10 


N3 
1 








QO Ql Q2 Q3 



















RO Rl R2 SO 
110 1 










TO Tl JX PX 






















CONDITIONS 

H-STOP LOG DSAB DPI 
10 



~\ 



S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F | YC | ALU EX 0P| SKEW | 
1 00000 I | 1 000 J 1 0000 | 



EARLY 

B COND 





INCREMENT -1 -2 tl I 
CONTROL 10 | EARLY 
" C COND 




DESTINATION H-J-0 | 
10 0| 



|DUMP|UNDUMP UNDUMP INH CHAN MP IRPT 
| | 



READ 




SECOND MS CYCLE 




WRITE 




| EXT MASK | 

I i 



HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 
8 



THE Y STATS HAVE BEEN SET UP TO INDICATE WHICH ENTRY 

WAS MADE INTO THE PROGRAM. 

IF THE ENTRY HAS BEEN FROM PUSHING THE LOAD BUTTON* 

NONE OF Y0-Y7 WILL BE 0N» BUT THE LOAD STAT WILL BE ON. 

THIS STAT WILL SERVE TO DIFFERENTIATE BETWEEN SYSTEM 

RESET KEY BEING DEPRESSED AND THE LOAD BUTTON BEING 

DEPRESSED. 

THE OTHER ENTRIES* FROM LOGOUT* AND SETTING THE 

DIAGNOSTIC CONTROL SWITCH TO CPU AND PUSHING THE 

START KEY* WILL FORCE CERTAIN OF THE YC-Y7 STATS ON. 

THE STATS ARE SAVED IN THE NEXT MICROINSTRUCTION 002 

IN LOCAL STORAGE LOCATION 0. 

IN THE PRESENT MICROINSTRUCTION THEY ARE MOVED 

TEMPORARILY INTO THE AO REGISTER. 

THE H REGISTER IS SET TO OO(HEX) AS THE LOCAL STORAGE 

ADDRESS. 

AT THE SAME TIME THE F (ALU FUNCTION) REGISTER, AND 

THE DIRECT CARRY STAT ARE RESET. 

CPU MODE IS ALSO SET ON. 



ALU CONT. | SKEW SELECT ALU BIN OUT 
1 1111 |1 0000 0000 0001 0000 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X OX X 



STATS- 



YA YB 
1 0000 0000 



YD 
000 



YE 
1 00 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0000 0000 

J REGISTER 
P XXXX XXXX 



ROBAR 
1 0000 0000 0101 

ROAR 
0000 1100 0100 



x 



ROSCAR 
X XXXX XXXX XXXX 



R REGISTER 
1 000 1 1111 1111 1 1111 1111 



A REGISTER 
1 000 1 0000 0000 1 0000 0000 



P 


XXX 


p 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






p 


B REGISTER 
XXXX XXXX 


P 


XXXX XXXX 


p 


XXX 


p 


C REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






1 


D REGISTER 
0000 0000 


1 


0000 0000 


EX 
1 


REG 
000 


p 
1 


REGISTER 
0000 0000 


Q. 
1 


REGISTER 
0000 0000 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



P XXXX XXXX 

W4 
X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



01 005 

E OOOOtOR C 

A Z+Y»AO 

L BE»L L*H 

D LSTOR*Z 

C CPU 

I 

S2 XX —SB 
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VERSION 000*043*044 



MACHINE STATUS CHART 



PAGE MIC.P0.001 
DATE 12 JUL 65 
CHART 02 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
1111 


BO Bl B2 B3 
110 


BO Bl B2 B3 



CO CI C2 C3 
11 




DO Dl EO El 
1 


DO Dl EO El 
10 10 


E2 E3 FO GO 
10 1 


E2 E3 
1 


Gl HO HI H2 
10 




H3 H4 JO Jl 





J2 KO LO LI 
10 11 


LO LI 



L2 MO Ml M2 
11 


L2 MO Ml M2 
10 1 


M3 NO Nl N2 
10 10 


M3 NO Nl N2 



N3 PO PI P*2 
111 

QO 0.1 02 0.3 
10 


N3 
1 




RO Rl R2 SO 
10 10 




TO Tl JX PX 






CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
1 00000 



YC 




ALU EX OP 
1 000 



SKEW 
1 0000 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 



DESTINATION H-J-O 
10 



EARLY 

C COND 





DUMP UNDUMP UNDUMP INHlCHAN MP IRPT 
I 



READ 




SECOND MS CYCLE 




WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 



THE A REGISTER CONTENTS ARE TRANSFERRED TO LOCAL 
STORAGE LOCATION (0). 

AO CONTAINED THE ENTRY STATUS OF THE YA AND YB STATS* 

AND THESE ARE USED AFTER THIS MICROPROGRAM AND THE 

SYSTEM RESET MICROPROGRAM ARE COMPLETED TO DETERMINE 

WHICH ENTRY CONDITION INITIATED THE CPU CHECK OUT 

MICROPROGRAM* 

AO IS RESET BY THE ALU OPERATION* 

THE YA STATS ARE SET WITH YO AND Y2 ON FOR 

FUTURE CHECKS. 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
X X X X 


STATS- YA YB YD YE 
— — 1 1010 0000 000 1 00 


ALU CONT. 
1 1111 


SKEW SELECT 
1 0000 0000 


ALU BIN OUT 
0000 0000 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0000 0000 

J REGISTER 
P XXXX XXXX 



ROBAR 
0000 1100 0100 

ROAR 
0000 0100 0101 

ROSCAR 
X X XXXX XXXX XXXX 



1 000 



R REGISTER 
1 0000 0000 1 0000 0000 



A REGISTER 
1 000 1 0000 0000 1 0000 0000 



p 


XXX 


P 


S REGISTER 
XXXX XXXX P 


XXXX XXXX 






P 


B REGISTER 
XXXX XXXX P 


XXXX XXXX 


p 


XXX 


P 


C REGISTER 
XXXX XXXX P 


XXXX XXXX 






1 


D REGISTER— 
0000 0000 1 


0000 0000 


EX 
1 


REG 
000 


P 
1 


REGISTER Q REGISTER 
0000 0000 1 0000 0000 






1 


CHECKS IF REGISTER 
0000 0000 1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



P XXXX XXXX 

W4 
X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



XX — 
E 1010*YA 
A Zf 2*A0 
L H*L L+H 
D A*LSTOR 
C 0*SK 



0C4 



S3- 



XX — sc 



RUN 17 JAN 66 
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VERSION 000,043,044 



MACHINE- STATUS CHART 



PAGE MIC.P0.G02 
DATE 12 JUL 65 

CHART 03 



J2 KO LO LI 


L2 HO Ml M2 
111 

M3 NO Nl N2 


N3 PO PI P2 


QO Ql 02 03 
110 

RO Rl R2 SO 


TO Tl JX PX 
10 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
11 




BO Bl B2 B3 
1111 


BO Bl B2 B3 
110 


CO CI C2JC3 
1 




DO Dl EO El 



DO Dl EO El 
1 


E2 E3 FO 60 
1 


E2 E3 
1 


Gl HO HI H2 
10 




H3 H4 JO Jl 






LO LI 
1 1 

L2 MO Ml M2 
11 

M3 NO Nl N2 
10 10 

N3 




CONDITIONS 

H-STOP LOG DSAB DPI 
10 



S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
1 00000 



YC 




ALU EX OP 
1 000 



SKEW 
1 0000 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 



DESTINATION H-J-0 
1 



EARLY 

C COND 





DUMP UNDUMP UNDUMP INH 




CHAN MP IRPT 




READ 




SECOND MS CYCLE 




WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 

1 A CHECK IS MADE THAT THE Y2 STAT IS ON* „ _ 
IF A BRANCH TO A STOP IN 07D OCCURS, CHECK THE 

IF IT T IS N CORRECT. SUSPECT THE CB FIELD DECODING 
IN THIS MICROINSTRUCTION. _ .„_ „, _ u _ 
IF IT IS WRONG. SUSPECT THE OPERATION IN THE 
PREVIOUS MICROINSTRUCTION 002. 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
X X X X 



STAT5- 



YA YB 
1010 0101 



YD 
000 



YE 
1 00 



ALU CONT. 
1 1111 



SKEW SELECT 
1 0101 0000 



ALU BIN OUT 
0101 0101 



LSAR REGISTER 
1 0000 0101 

H REGISTER 
1 0000 0000 

J REGISTER 
P XXXX XXXX 



ROBAR 
0000 0100 0101 

ROAR 
0000 0111 1111 

ROSCAR 
X X XXXX XXXX XXXX 



1 000 1 



R REGISTER 
0000 0000 1 



0000 0000 



1 000 1 



P XXX P 



A REGISTER 

0000 0000 1 

S REGISTER 
XXXX XXXX P 



0000 0000 
XXXX XXXX 



B REGISTER 
XXXX XXXX 1 



0101 0101 



1 000 I 



C REGISTER 
0000 0000 1 



0000 0000 



D REGISTER 
0000 0000 1 



0000 0000 



EX REG 
I 000 



P REGISTER 
1 0000 0101 



REGISTER 
1 0101 0000 



CHECKS 
0000 0000 



IF REGISTER 
1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



XXX 



CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



XXXX XXXX 

W4 
XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



2 IF*A BRANCH C Tg D A°STOP IN 07E OCCURS, CHECK THE 

WVhTs Ts CORRECT s'uIpIctV L4.0 CIRCUITRY OR THE 

IF IT E il WRONG^SUSPECT THE SETTING OF LSAR FROM THE 
<EB> OPERATION IN THIS CYCLE. 



3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 
THAN 0C1. MICROINSTRUCTION OOS. CHECK THE SETTING OF 
THE DO REGISTER. THIS SHOULD BE ZERO AND IF IT IS NOT, 
THEN THE DIAGNOSIS WILL DEPEND ON WHICH ENTRY WAS MADE 

SYSTEM RESET P AND R LOAD ENTRIES SHOULD FORCE A HARDWARE 

reset of the d register, the other entries from 
log-out and on cycling the cpu check out should 
Beset the d register prior to entering this 
microprogram. thus if the do register is not zero, 

IT WILL BE NECESSARY TO CHECK THE MECHANISM OF THE 
ENTRIES WHICH SHOULD FORCE THE ZERO STATE. 



XX — 045 
E 0101 *YB 
A 0E+E0*B1 
L BE»L 
D A+C 
C CPU 

R Y2 L**0. 

S5 — «* — SE 



FUNCTIONS OF BOX 

THE Bl REGISTER IS FILLED WITH A PATTERN 55 (HEX) 
WHICH IS USED LATER IN THE MAIN STORAGE READ AND 

THeI REGISTER IS FILLED WITH ZEROES, RATHER THAN 
THE INDETERMINATE VALUE IT HELD BEFORE. IT IS NOT 
RESET DURING THE HARDWARE SYSTEM RESET CYCLES. 

THE YB STATS ARE SET WITH Y5 AND Y7 ON AND THE 
Y4 AND Y6 OFF FOR LATER CHECKS. 



RUN 17 JAN 66 
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VERSION 000. 043*044 



MACHINE STATUS CHART 



PAGE MIC.P0.004 
DATE 12 JUL 65 
CHART 04 



SENSE LATCHES 



AO Al A2 A3 
10 11 

BO Bl B2 B3 
111 

CO CI C2 C3 
10 

DO Dl EO El 
1 

E2 E3 FO GO 
10 1 

Gl HO HI H2 
10 



H3 H4 



JO Jl 



J2 KO 
1 


LO LI 
1 


L2 MO 
1 


Ml M2 
1 1 


M3 NO 



Nl N2 
1 


N3 PO 
1 


PI P2 
1 1 


QO Ql 
1 


Q2 Q3 



RO Rl 



R2 SO 



TO Tl 



JX PX 




CONTROL LATCHES 



BO Bl B2 B3 
1111 



DO Dl EO El 


E2 E3 




LO LI 


L2 MO Ml M2 
111 

M3 NO Nl N2 


N3 




CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
1 00000 


YC 



ALU EX OP 
1 000 


SKEW 
1 0000 


EARLY 

B COND 




INCREMENT -1 -2 +1 
CONTROL 


EARLY 
- C COND 



DESTINATION H-J-0 
1 


DUMP 



UNDUMP 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 

DIRECT CARRY IS RESET. AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE DO REGISTER BITS 0-3. 
DO IS USED AS THE Q REGISTER INPUT, AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY, ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. DO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN, THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X X X 



STATS- 



YA YB 
1010 0101 



YD 
000 



YE 
1 00 



ALU CONT. 
1 1111 



SKEW SELECT 
1 0000 0000 



ALU BIN OUT 
0000 0000 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0000 0000 

J REGISTER 
P XXXX XXXX 



ROBAR 
0000 0111 1111 

ROAR 
0000 1100 0001 

ROSCAR 
X XXXX XXXX XXXX 



R REGISTER 
000 1 0000 0000 1 0000 0000 



A REGISTER 
1 000 1 0000 0000 1 0000 0000 



p 


XXX 


p 


S REGISTER 
XXXX XXXX P 


XXXX XXXX 






p 


B REGISTER 
XXXX XXXX 1 


0101 0101 


1 


000 


1 


C REGISTER 
0000 0000 1 


0000 0000 






1 


D REGISTER 
0000 0000 1 


0000 0000 


EX 
1 


REG 
000 


p 
1 


REGISTER Q 
0000 0000 1 


REGISTER 
0000 0000 






1 


CHECKS IF REGISTER 
0000 0000 1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



11 — 07F 
E 0000 C 
A 2+D0*D0 



R FNB 

E7- *#*#! — EG 
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VERSION 000*043*044 



MACHINE STATUS CHART 



PAGE MIC»P0.003 
DATE 12 JUL 65 
CHART — •••• 05 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
1 




BO Bl B2 B3 
1111 


BO Bl B2 B3 
111 


CO CI C2 C3 





DO Dl EO El 



DO Dl EO El 
1 


E2 E3 FO GO 
11 


E2 E3 
1 


Gl HO HI H2 
10 




H3 H4 JO Jl 





J2 KO LO LI 



LO LI 
1 


L2 HO Ml M2 
11 


L2 MO Ml M2 
10 11 


M3 NO Nl N2 
10 


M3 NO Nl N2 
10 


N3 PO PI P2 


QO 0.1 02 03 
10 


N3 





RO Rl R2 SO 





TO Tl JX PX 
10 





CONDITIONS 



H-STOP LOG DSAB 
1 



DPI 




S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
1 00000 



YC 




ALU EX OP 
1 000 



SKEW 
1 0000 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 



DESTINATION H-J-0 
1 



EARLY 

C COND 





DUMP UNDUMP UNDUMP INH CHAN MP IRPT 




READ 




SECOND MS CYCLE 




WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



Y4 JS CHECKED OFF, 

IF A BRANCH TO A STOP IN OEF OCCURS AFTER THIS 
MICROINSTRUCTION* CHECK THE SETTING OF THE Y4 STAT 
AFTER EXECUTING MICROINSTRUCTION 003» 
ALTHOUGH THE YB"5 OPERATION ALSO EXISTS IN THE 
PRESENT MICROINSTRUCTION 005* THIS CURRENT ONE WOULD 
BE TOO LATE TO AFFECT THE SETTING OF Y4 BEING TESTED 
AS THE TEST IS PERFORMED ON THE PREVIOUS VALUE. 
IF Y4 WAS CORRECT* SUSPECT THE CB FIELD DECODING. 
IF INCORRECT* SUSPECT THE SETTING IN THE PREVIOUS 
MICROINSTRUCTION. 



CONDITIONS 



PMA 
X 



IMA 
X 



1-0 




YCI 
X 



YCD ASCII 
X 



STATS- 



YA YB 
1010 0101 



YD 
000 



YE 
1 00 



ALU CONT. SKEW SELECT ALU BIN OUT 
1 ill! 1 0101 0000 0101 0101 



LSAR REGISTER 
1 0000 0101 

H REGISTER 
1 0000 0000 

J REGISTER 
1 0000 0000 



ROBAR 
0000 1100 0001 

ROAR 
0000 1110 1101 

ROSCAR 
X XXXX XXXX XXXX 



1 000 1 



R REGISTER 
0000 0000 1 



0000 0000 



A REGISTER 
1 000 1 0000 0000 1 0000 0000 



P 


XXX 


P 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






1 


B REGISTER 
0101 0101 


1 


0101 0101 


1 


000 


1 


C REGISTER 
0000 0000 


1 


0000 0000 






1 


D REGISTER 
0000 0000 


1 


0000 0000 


EX 
1 


REG 
000 


P 
1 


REGISTER 
0000 0101 


Q REGISTER 
1 0101 0000 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



2 ALUHO IS CHECKED ON. 

IF A BRANCH TO A STOP IN OEC OCCURS* CHECK THE 

SETTING OF THE BO REGISTER. 

IF THIS IS CORRECT, SUSPECT THE ALU#0 CIRCUITRY OR 

THE CC FIELD DECODING. 

IF IT IS INCORRECT, SUSPECT THE CURRENT ALU OPERATION. 



3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 
THAN 04 A MICROINSTRUCTION 007, CHECK THE SETTING OF 
Bl REGISTER BITS (0-3). 

IF THEY ARE WRONG, SUSPECT THE ALU OPERATION IN 
MICROINSTRUCTION 003, 



FUNCTIONS OF BOX 



THE BO REGISTER IS FILLED WITH 55(HEX) TO COMPLETE 
THE MEMORY CHECK PATTERN 5555 (HEX) IN THE B REGISTER. 
THE H AND J REGISTERS ARE SET TO ZERO. 



00001 — 
E 0101*YB 
A OE+EO+BO 



0C1 



A*HJ 



R Y4 
CI— 



** — CA 



RUN 17 JAN 66 
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VERSION 000*043*044 



MACHINE STATUS CHART 



PAGE MIC.P0.006 
DATE 12 JUL 65 
CHART 06 



SENSE LATCHES 



AO Al A2 A3 
1111 

BO Bl B2 B3 
11 

CO CI C2 C3 
11 

DO Dl EO El 
10 

E2 E3 FO GO 
1 

Gl HO HI H2 
110 

H3 H4 JO Jl 
10 1 

J2 KO LO LI 
10 

L2 MO Ml M2 
111 

M3 NO Nl N2 
11 

N3 PO PI P2 
1110 

00 0.1 02 0.3 
1 

RO Rl R2 SO 
1 

TO Tl JX PX 




CONTROL LATCHES 



BO Bl B2 B3 
1111 



DO. Dl EO El 


E2 E3 




LO LI 


L2 MO Ml M2 
11 

M3 NO Nl N2 
10 

N3 




CONDITIONS 



H-STOP LOG 
1 



DSAB 




DPI 




S TO SAB 

SCI SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
1 00000 


YC 



ALU EX OP 
1 000 


SKEW 
1 0000 


EARLY 

B COND 




INCREMENT -1 -2 +1 
CONTROL 


EARLY 

- C COND 



DESTINATION H-J-0 
1 


DUMP 



UNDUMP 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET* AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE Bl REGISTER BITS 0-3. 
Bl IS USED AS THE Q. REGISTER INPUT, AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY* ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. Bl IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN, THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X X X 



STATS- 



YA YB 
1010 0101 



YD 
000 



YE 
1 00 



ALU CONT. SKEW SELECT ALU BIN OUT 
1 1111 1 0101 0101 0101 0101 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0000 0000 

J REGISTER 
1 0000 0000 



ROBAR 
0000 1110 1101 

ROAR 
0000 0100 1010 

ROSCAR 
X XXXX XXXX XXXX 



R REGISTER 
1 000 1 0000 0000 1 0000 0000 



A REGISTER 

1 000 1 0000 0000 1 0000 0000 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 



B REGISTER 
0101 0101 1 



0101 0101 



1 000 



C REGISTER 
1 0000 0000 1 0000 0000 



D REGISTER 
1 0000 0000 1 0000 0000 



EX REG P REGISTER Q REGISTER 
1 000 1 0000 0000 1 0101 0101 



CHECKS 
1 0000 0000 



IF REGISTER 
1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



XXX 



CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



01 OED 

E 0000 C 

A Z+B1»B1 



R FNB 

G3 — ****0 — GC 
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VERSION 000,043.044 



MACHINE STATUS CHART 



PAGE MIC.P0.004 
DATE 12 JUL 65 
CHART ' -- 0? 



SENSE LATCHES 


CONTROL 


LATCHES 


AO Al A2 A3 
11 










BO Bl B2 B3 
1111 


BO 



Bl 



B2 
1 


B3 
1 


CO CI C2 C3 











DO Dl EO El 



DO 



Dl 



EO 
1 


El 



E2 E3 FO GO 
1 


E2 



E3 







Gl HO HI H2 
10 










H3 H4 JO Jl 











J2 KO LO LI 







LO 
1 


LI 



L2 MO Ml M2 
10 1 


L2 



MO 
1 


Ml 
1 


M2 
1 


M3 NO Nl N2 



M3 



NO 



Nl 

1 


N2 
1 


N3 PO PI P2 


00 Ql 02 03 
10 


N3 
1 
















RO Rl R2 SO 
1 










TO Tl JX PX 
10 











CONDITIONS 



H-STOP LOG 
1 



DSAB 




DPI 




S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
1 00000 



YC 




ALU EX OP 
1 000 



SKEW 
I 0000 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 1 



DESTINATION H-J-0 
10 



EARLY 

C COND 





DUMP 



UNDUMP 



UNDUMP INHICHAN MP IRPT 
1 


READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 







HALT 




DESCRIPTIVE NOTES 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
X X X X 


STAT5- YA YB YD YE 
— — 1 1010 0101 000 1 00 


ALU CONT. 
1 1111 


SKEW SELECT |ALU BIN OUT 
1 0101 0101 1 1101 0101 



LSAR REGISTER 
1 0000 0000 

H REGISTER 

0000 0001 

J REGISTER 

1 0000 0000 



ROBAR 
0000 0100 1010 

ROAR 
0000 0111 1100 

ROSCAR 
X XXXX XXXX XXXX 



R REGISTER 
1 000 1 0101 0101 1 0101 0101 



A REGISTER 

1 000 I 0101 0101 1 0101 0101 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 



B REGISTER 
0101 0101 1 



0101 0101 



1 000 



C REGISTER 
1 0000 0000 1 0000 0000 



D REGISTER 
1101 0101 1 



0000 0000 



EX REG 
1 000 



P REGISTER 
1000 0000 



Q REGISTER 
1 0101 0101 



CHECKS 
0000 0000 



IF REGISTER 
1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



XXX 



CHANNEL CONTROLS 

0000 0000 0000 0000 



CHECKS TAKING PLACE 



1 L2#0 AND L4*0 ARE BOTH CHECKED OFF. 

IF A BRANCH OCCURS TO ANY ADDRESS OTHER THAN 0?C 
EITHER ONE OR BOTH OF THESE MAY BE AT FAULT. 

A* BRANCH TO 07E. CHECK LSAR REGISTER AT THE END 
OF THE MICROINSTRUCTION 007 CYCLE. 
IF THIS IS CORRECT. SUSPECT THE CB FIELD DECODING 
AND THE L2*0 CIRCUITRY. 

B. BRANCH TO 07D. AS A. EXCEPT THAT IF THE LSAR 
REGISTER IS CORRECT. SUSPECT THE CC FIELD DECODING 
AND THE L4#0 CIRCUITRY. 

C. BRANCH TO 07F. AS A. EXCEPT THAT IF THE LSAR 
REGISTER IS CORRECT. SUSPECT THE L2#0 AND U**0 
CIRCUITRY. 

IF LSAR IS WRONG. CHECK THE H REGISTER. 

IF THIS IS WRONG. SUSPECT THE SETTING OF H AND J 

REGISTERS IN MICROINSTRUCTION 005, AND THE FORMING 

OF AO REGISTER IN MICROINSTRUCTION 002. 

IF IT IS CORRECT, SUSPECT THE LSAR REGISTER. 

2 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER THAN 
OCO, MICROINSTRUCTION 009, SUSPECT THE 18 BIT DATA 
TRANSFER IN MICROINSTRUCTION 003 OR THE ALU OPERATION 
IN MICROINSTRUCTION 002. 



FUNCTION OF BOX 

THE DO REGISTER IS FILLED WITH A PATTERN WHICH IS 
USED LATER TO GENERATE THE MAIN STORAGE ADDRESS, 
MICROINSTRUCTION IS. THE FIRST 4 BITS ARE ALSO USED 
AS A FUNCTION BRANCH ADDRESS, MICROINSTRUCTION 17. 
THE A REGISTER IS USED AS A TEMPORARY STORAGE FOR THE 
B REGISTER PATTERN WHICH IS USED LATER IN THE MAIN 
STORAGE READ AND WRITE TEST. 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



01010 — 04A 
E YD.-, 1000 
A EO+BO+DO 
L H»L L+l+H 
5 B»A 
I 

R L2*0 L4«L 

G5— #» — GE 



RUN 17 JAN 66 



113 



VERSION 000t043i044 



MACHINE STATUS CHART 



PAGE MIC.P0.008 
DATE 12 JUL 65 
CHART 08 



SENSE LATCHES 



AO Al A2 A3 
10 11 

BO Bl B2 B3 
10 1 

CO CI C2 C3 

10 1 

DO Dl EO El 
11 



N3 PO PI P2 
1111 

0.0 Ql 02 Q3 

10 1 

RO Rl R2 SO 

1 

TO Tl JX PX 

10 



CONTROL LATCHES 



BO Bl B2 B3 
1111 



DO Dl EO El 




E2 E3 FO GO 
1110 


E2 E3 





Gl HO HI H2 
10 






H3 m JO Jl 
10 






J2 KO LO LI 
1 .1 1 1 


LO 



LI 



L2 MO Ml M2 
11 


L2 MO Ml 
10 


M2 
1 


M3 NO Nl N2 
111 


M3 NO Nl 



N2 




N3 




CONDITIONS 

H-STOP LOG DSAB DPI 
10 



S TO SAB 

SCI SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
1 00000 


YC 



ALU EX OP 
1 000 


SKEW 
1 0000 


EARLY 

B COND 



INCREMENT -1 -2 +1 
CONTROL .0 


EARLY 
- C COND 



DESTINATION H-J-0 
1 


DUMP 



UNDUMP 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X X X 



STATS- 



YA YB 
1010 0101 



YD YE 
000 1 00 



ALU CONT* I SKEW SELECT 
1 1111 1 ll 0000 0000 



ALU BIN OUT 
0000 0000 



LSAR REGISTER 
1 0000 0000 

H REGISTER 

0000 0001 

J REGISTER 

1 0000 0000 



ROBAR 
0000 0111 1100 

ROAR 
0000 1100 0000 

ROSCAR 
X XXXX XXXX XXXX 



1 000 



R REGISTER 
1 0000 0000 1 0000 0000 



A REGISTER 

1 000 1 0101 0101 1 0101 0101 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 



B REGISTER 
0101 0101 1 



0101 0101 



1 000 



C REGISTER 
1 0000 0000 1 0000 OOOO 



D REGISTER 
1101 0101 1 0000 0000 



DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET* AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE CO REGISTER BITS 0-3. 
CO IS USED AS THE Q REGISTER INPUT, AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS, 
NOTE THAT APART FROM THE RESET CARRY* ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION, CO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES, IF THE WRONG FUNCTION BRANCH IS TAKENt THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE, 



EX REG P REGISTER Q REGISTER 
1 000 1 0000 0000 1 0000 0000 



CHECKS IF REGISTER 
1 0000 0000 1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



XXX 



CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



00 07C 

E 0000 C 

A Z+C0»C0 



R FNB 

L7 — #***0 — LG 



114 



VERSION 000,043,044 



MACHINE STATUS CHART 



PAGE MIC.P0.009 
DATE 12 JUL 65 
CHART 09 



SENSE LATCHES 


CONTROL 


LATCHES 


AO Al A2 A3 
1 










50 Bl B2 B3 
1111 


BO 



Bl 

1 


B2 



B3 
1 


CO CI C2 C3 
1 










DO Dl EO El 



DO 



Dl 



EO 

1 


El 
1 


E2 E3 FO GO 
11 


E2 
1 


E3 

1 






Gl HO HI H2 
10 










H3 H4 JO Jl 











J2 KO LO LI 







LO 
1 


LI 
1 


L2 MO Ml M2 
11 


L2 



MO 



Ml 
1 


M2 
1 


M3 NO Nl N2 



M3 



NO 
1 


Nl 

1 


N2 
1 


N3 PO PI P2 



N3 
1 








00 Ql 0.2 03 
1 


















RO Rl R2 SO 











TO Tl JX PX 
10 











CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
11111 



YC 




ALU EX OP 
1 000 



SKEW 
1 0000 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 1 



DESTINATION H-J-0 
10 



EARLY 

C COND 





DUMP UNDUMP UNDUMP INH CHAN MP IRPT 




READ 




SECOND MS CYCLE 




WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



THE YO AND Yl STATS ARE CHECKED ON AND OFF 

RESPECTIVELY. 

IF A BRANCH OCCURS TO SOME ADDRESS OTHER THAN 

OEE. CHECK THE YA STAT SETTINGS. 

IF THESE ARE CORRECT. SUSPECT THE CB OR CC FIELD 

DECODING. 

IF THEY ARE WRONG* SUSPECT THE SETTING OF THE YA 

STATS IN MICROINSTRUCTION 002. 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
X X X 


STATS- YA YB YD YE 
1 1010 0101 000 1 10 


ALU CONT. 
1 1111 1 


SKEW SELECT 
1 11110000 


ALU BIN OUT 
1111 1111 



LSAR REGISTER 
0000 0001 

H REGISTER 

0000 0010 

J REGISTER 

1 0000 0000 



ROBAR 
0000 1100 0000 

ROAR 
0000 1110 1110 

ROSCAR 
X XXXX XXXX xxxx 



R REGISTER 
1 000 1 0101 0101 1 0101 0101 



A REGISTER 
1 000 1 0101 0101 1 0101 0101 



p 


XXX 


P 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






1 


B REGISTER 
1111 1111 


1 


0101 0101 


1 


000 


1 


C REGISTER 
0101 0101 


1 


0101 0101 









D REGISTER 
1101 0101 


1 


0000 0000 


EX 
1 


REG 
000 


P 
1 


REGISTER 
0000 1111 


Q 
1 


REGISTER 
0000 1111 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 








INTERFACE 
XXXX XXXX 


;ONTROLS 

XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



P XXXX XXXX 

W4 
X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 

THAN 05F. SUSPECT THE SETTING OF THE BO REGISTER IN 

THE CURRENT MICROINSTRUCTION. 

THE EMIT FIELD SETTING FOR ADD IS 15 OR F(HEX) AND 

AS THE BUS IS SKEWED THIS SHOULD PRODUCE AN OUTPUT 

TO THE BO REGISTER OF FF(HEX). 

INVESTIGATE P AND Q REGISTERS, AND SUSPECT ALSO THE 

SKEW OPERATION, AND POSSIBLY THE RESET OF THE SKEW 

REGISTER BEFORE 005. MICROINSTRUCTION 001. COMMENCES. 



FUNCTION OF BOX 



THE ALU OPERATION IS USED TO GENERATE THE NEXT 
FUNCTION BRANCH ADDRESS IN BO REGISTER BITS (0-3). 
THE 18 BIT DATA TRANSFER DOES NOT AFFECT THE OPERATION. 
OF THE MICROPROGRAM AND IS USED MERELY TO EXERCISE 
THE DATA FLOW AND CONTROLS. RESET INDIRECT CARRY IS 
INCLUDED BECAUSE THIS IS THE FIRST INDIRECT FUNCTION 
BEING PERFORMED IN THE ROUTINE, AND THE STATUS OF 
THIS IS NOT NECESSARILY KNOWN. 



00000 OCO 

E 1111, ADD* C 

A OE?OE*+BO 

L H*L L+1»H 

D A*C 

I 

R YO Yl 

Gl — ** — GA 



115 



VERSION 000,043.044 



MACHINE STATUS CHART 



PAGE MIC.P0.010 
DATE 12 JUL 65 
CHART ■ 10 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
1111 




BO Bl B2 B3 
10 


BO Bl B2 B3 
1111 


CO CI C2 C3 
110 




DO Dl EO El 
1111 


DO Dl EO El 



E2 E3 FO GO 
1110 


E2 E3 



Gl HO HI H2 
10 




H3 H4 JO Jl 
10 




J2 KO LO LI 
10 10 


LO LI 



L2 MO Ml M2 
110 1 


L2 MO Ml M2 
11 


M3 NO Nl N2 



M3 NO Nl N2 



N3 PO PI P2 
111 

0.0 0.1 02 03 
10 1 


N3 





RO Rl R2 SO 
1 




TO Tl JX PX 






CONDITIONS 

H-STOP LOG DSAB DPI 
10 



S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
11111 



YC ALU EX OP 
1 000 



SKEW 
1 0000 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 



DESTINATION H-J-0 
1 



EARLY 

C COND 





DUMP UNDUMP UNDUMP INH CHAN MP IRPT 




READ 




SECOND MS CYCLE 




WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET. AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE BO REGISTER BITS 0-3. 
BO IS USED AS THE 0. REGISTER INPUT. AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY. ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. BO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN. THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 






X 


CONDITIONS 






PMA 
X 


\ 1-0 YCI 



YCD ASCII 
X 


STATS- 


l 


YA YB 
1010 0101 




YD 
000 


YE 
1 10 


ALU CONT 
1 1111 





SKEW SELECT 
1 1111 1111 


ALU BIN OUT 
1111 1111 


LSAR REGISTER 
1 0000 0000 


ROBAR 
1 0000 1110 


1110 


H REGISTER 
0000 0010 


ROAR 
1 0000 0101 


1111 


J REGISTER 
1 0000 0000 


ROSCAR 
X X XXXX XXXX 


XXXX 


1 000 


1 


R REGISTER 
0000 0000 


1 


0000 


0000 






A REGISTER 








1 000 


1 


0101 0101 


1 


0101 


0101 


P XXX 


p 


S REGISTER 
XXXX XXXX 


P 


XXXX 


XXXX 




1 


B REGISTER 
1111 1111 


1 


0101 


0101 


1 000 


1 


C REGISTER 
0101 0101 


1 


0101 


0101 







D REGISTER 
1101 0101 


1 


0000 


0000 


EX REG 
1 000 


1 


' REGISTER 
0000 0000 


1 


a REGISTER 
1111 1111 




1 


CHECKS 
0000 0000 


1 


IF REGISTER 
0000 0000 






INTERFACE 
XXXX XXXX 


CONTROLS 
XXXX 


XXXX 


XXX 




CHANNEL CONTROLS 
0000 0000 0000 


0000 






CHANNEL DISPLAY 






p 


TO 
XXXX XXXX 


p 


Tl 
XXXX XXXX 




X 


WO 
XXXX XXXX 


X 


Wl 
XXXX XXXX 




X 


W2 
XXXX XXXX 


p 


XXXX 


XXXX 




X 


W3 
XXXX XXXX 


X 


W4 
XXXX XXXX 








SP 

1 


-DATA 
0000 


-KEY 
0000 



10 OEE 

E 0000 C 
A Z+BO-»B0 



R FNB 

J3 — ****! — JC 
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VERSION 000,043,044 



MACHINE STATUS CHART 



PAGE MIC.P0.005 
DATE 12 JUL 65 
CHART — 11 



SENSE LATCHES 

AO Al A2 A3 
11 


CONTROL LATCHES 




BO Bl B2 B3 
1111 


BO Bl B2 B3 
10 


CO CI C2 C3 





DO Dl EO El 



DO Dl EO EI 
1111 


E2 E3 FO GO 
1 


E2 E3 
1 1 


Gl HO HI H2 
10 




H3 H4 JO Jl 





J2 KO LO LI 



LO LI 
1 


L2 MO Ml M2 
10 1 


L2 MO Ml M2 
I 1 1 


M3 NO Nl N2 



M3 NO Nl N2 



N3 PO PI P2 


QO Ql 02 03 
10 


N3 





RO Rl R2 SO 
1 




TO Tl JX PX 
10 





CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 





S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
11111 



YC 




ALU EX OP 
1 000 



SKEW 
1 0000 



EARLY 

B COND 





INCREMENT -I -2 +1 
CONTROL 10 



DESTINATION H-J-0 
1 



EARLY 

C COND 





DUMP 



UNDUMP 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 









HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



THE Y3 STAT IS CHECKED OFF. 

IF A BRANCH TO A STOP AT 07 D OCCURS. CHECK THE 

SETTING OF THE Y3 STAT. AND* IF IT IS CORRECT SUSPECT 

THE CC FIELD DECODING. 

IF IT IS WRONG. SUSPECT THE SETTING OF THE YA STATS 

IN MICROINSTRUCTION 002, 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X 1 



STATS- 



YA YB 
1010 0101 



YD 
000 



YE 
1 10 



ALU CONT. 
1 1111 1 



SKEW SELECT ALU BIN OUT 
1 11110000 1111 1111 



LSAR REGISTER 
0000 0010 

H REGISTER 

0000 0001 

J REGISTER 

1 0000 0000 



ROBAR 
1 0000 0101 1111 

ROAR 
0000 0111 1100 

ROSCAR 
X X XXXX XXXX xxxx 



1 000 



R REGISTER 
1 0101 0101 1 0101 0101 



1 000 1 



A REGISTER 
0101 0101 1 



0101 0101 



P 


XXX 


P 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






1 


B REGISTER 
0101 0101 


1 


0101 0101 


1 


000 


1 


C REGISTER 
1111 1111 


1 


0101 0101 









D REGISTER 
1101 0101 


1 


0000 0000 


EX 
1 


REG 
000 


P 
1 


REGISTER 
0000 1111 


Q. 
1 


REGISTER 
00001111 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



2 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 
THAN ODE AT MICROINSTRUCTION 013. SUSPECT THE SETTING 
OF THE CO REGISTER IN THE CURRENT MICROINSTRUCTION. 
THE P AND 0. REGISTERS SHOULD BE CHECKED AND THE 
SKEW AND ALU FUNCTION REGISTERS SHOULD BE SUSPECTED 
IF CO IS WRONG WHILE P AND 0. ARE CORRECT. 



FUNCTION OF BOX 



THE MAIN STORAGE TEST PATTERN IS TRANSFERRED BACK TO 

THE B REGISTER. 

THE H REGISTER IS DECREMENTED TO BE USED IN 

MICROINSTRUCTION 013 TO FORM PART OF THE MAIN STORAGE 

TEST ADDRESS. 

THE CO REGISTER IS FORMED FOR THE NEXT FUNCTION 

BRANCH (MICROINSTRUCTION 013) AND THIS PATTERN IS 

ALSO USED LATER TO CHECK DIRECT CARRY. 

MICROINSTRUCTION 017 AND 019. 

SWEA SETS ASCII, ENABLE AND WAIT ON. 
ASCII IS CHECKED LATER IN MICROINSTRUCTION 031. 
ENABLE IS ALREADY ON. BUT THIS OPERATION HAS A USE 
IN THE CHECKING THE CHECKERS ROUTINES. BY A SERIES 
OF DIAGNOSE INSTRUCTIONS IT IS POSSIBLE TO PRODUCE 
BAD PARITY IN THE REGISTERS. THESE DIAGNOSE 
INSTRUCTIONS WOULD BE PERFORMED V*HILE THE CPU IS 
DISABLED. IF A FURTHER DIAGNOSE WITH UNDUMP TO THIS 
MICROINSTRUCTION IS PERFORMED. THE CPU WILL BE 
ENABLED, AND THE DO, Dl , RX, RO, Rl, LSAR, 
SKEW SELECT AND EX REG CHECKERS CAN BE FORCED ON, 
IF SUITABLE BAD PARITY DATA IS HELD IN THE 
APPROPRIATE REGISTERS, 



urn 
e mi 

A OE?OE*CO 
L H»L L-1*H 



OSF 



D A+B 
C 
R 

LS— 



SWEA 

Y3 ^ 

0* — LE 



RUN 17 JAN 66 



117 



VERSION 000*043*044 



MACHINE STATUS CHART 



PAGE MIC.PO.005 
DATE 12 JUL 65 
CHART 12 



SENSE LATCHES 


CONTROL 


LATCHES 


AO Al A2 A3 
10 11 








BO Bl B2 B3 
10 10 


BO Bl 
1 1 


B2 
1 


B3 
1 


CO CI C2 C3 
10 








DO Dl EO El 
11 


DO Dl 



EO 



El 



E2 E3 FO GO 
1110 


E2 E3 







Gl HO HI H2 









H3 H4 JO Jl 
10 








J2 KO LO LI 
10 10 




LO 



LI 




L2 MO Ml M2 
10 1 


L2 MO 
1 


Ml 



M2 
1 1 


M3 NO Nl N2 
10 


M3 NO 



Nl 



N2 



N3 PO PI P2 
111 

QO (11 02 03 
10 


N3 













RO Rl R2 SO 
10 








TO Tl JX PX 
10 









CONDITIONS 



-I 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 



I MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F | YC I ALU EX 0P| SKEW j 
11111 | 0| 1 000 | 1 0000 | 



EARLY 

B COND 





■I 

INCREMENT -1 -2 +1 | I 
CONTROL EARLY 

| C CONDI 

DESTINATION H-J-0 | | 
11 I 



DUMP 




UNDUMP UNDUMP INH|CHAN MP IRPT| 
0|0I 



READ 




SECOND MS CYCLE 




WRITE 




| EXT MASK | 
I | 



HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET* AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE CO REGISTER BITS 0-3. 
CO IS USED AS THE Q REGISTER INPUT* AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY » ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. CO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN* THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
XX 1 



STATS- YA YB 


YD YE 
000 1 10 




ALU CONT. | SKEW SELECT 
1 1111 0|1 1111 1111 


|ALU BIN OUT 
1 1111 1111 



LSAR REGISTER 
1 0000 0000 



ROBAR 
0000 0111 1100 



H REGISTER I 
0000 0001 | 1 



RDAR 
0000 1101 1110 



J REGISTER ROSCAR 

1 0000 0000 I X X XXXX XXXX XXXX 



1 000 



R REGISTER 
1 0000 0000 1 0000 0000 



A REGISTER 

1 000 1 0101 0101 1 0101 0101 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 







1 


B REGISTER 
0101 0101 


1 0101 0101 


1 


000 


1 


C REGISTER 
1111 1111 


1 0101 0101 









D REGISTER 
1101 0101 


1 0000 0000 


EX 

1 


REG 
000 


p 
1 


REGISTER 
0000 0000 


Q. REGISTER 
1 1111 1111 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 








INTERFACE 
XXXX XXXX 


;ONTROLS 

XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 








CHANNEL DISPLAY 



TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



00 07C 

E 0000 C 

A Z+CO*CO I 



R FNB | 

L7 — ****0 — LG 
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VERSION 000.043.044 



MACHINE STATUS CHART 



PAGE MIC.P0.006 
DATE 12 JUL 63 
CHART — — > 13 



ENSE LATCHES 


CONTROL LATCHES 


AO Al 



A2 



A3 
1 






BO Bl 
1 1 


B2 

1 


B3 
1 


BO 
1 


Bl B2 B3 
10 


CO CI 



C2 



C3 
1 






DO Dl 



EO 



El 



DO 



Dl EO El 
Oil 


E2 E3 



FO 

1 


GO 
1 


E2 
1 


E3 
1 


Gl HO 
1 


HI 



H2 







H3 H4 



JO 



Jl 







02 KO LO LI 





LO LI 
1 



L2 MO Ml M2 
11 

M3 NO Nl N2 


N3 PO PI P2 


(10 0.1 02 03 
1 

110 Rl R2 SO 


TO Tl JX PX 
10 



L2 MO Ml M2 
10 1 

M3 NO Nl N2 
10 

N3 




CONDITIONS 

H-STOP LOG DSAB DPI 
10 



S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
11111 



YC 




ALU EX OP 
1 000 



SKEW 
1 1111 



EARLY 

B COND 




INCREMENT -1 -2 +1 
CONTROL 



DESTINATION H-J-0 
1 



EARLY 

C COND 





DUMPIUNDUMP 

o I 



UNDUMP INH 




CHAN MP IRPT 




READ 




SECOND MS CYCLE 




WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 

1 ALU OUTPUT BIT 7 ALU? IS CHECKED ON. _ _ ,_ 
IF A BRANCH OCCURS TO A STOP AT OEC. CHECK THE 

WVhTs S C H E RRE C CT? E iuipI R C T THE ALU7 CIRCUITRY OR THE 
CB FIELD DECODING. 

IF IT IS WRONG. SUSPECT THE CURRENT ALU OPERATION 
AND INVESTIGATE THE P AND Q REGISTERS. 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
X X 1 1 



STATS- 



YA YB 
1010 0101 



YD 
000 



YE 
1 10 



ALU CONT. 
1 1111 1 



SKEW SELECT ALU BIN OUT 
1 1111 0000 1111 1111 



LSAR REGISTER 
1 0011 1111 

H REGISTER 

0000 0001 

J REGISTER 

1 0000 0000 



ROBAR 
I 0000 1101 1110 

ROAR 
1 0000 1110 1110 

ROSCAR 
X X XXXX XXXX XXXX 



R REGISTER 
1 000 0000 0001 1 0000 0000 



A REGISTER 

1 000 0000 0001 1 0000 0000 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 



B REGISTER 
1 0101 0101 1 0101 0101 



1 000 1 



C REGISTER 
1111 1111 1 



1111 1111 



D REGISTER 

1101 0101 1 0000 0000 



EX REG 
1 000 



P REGISTER 
1 0000 1111 



Q REGISTER 
1 1111 1111 



CHECKS 
1 0000 0000 



IF REGISTER 
1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



XXX 



CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



P XXXX XXXX 

W4 
X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



2 DIRECT CARRY <YCD) IS CHECKED OFF. 

IF A BRANCH OCCURS TO A STOP AT OEF, CHECK THE 

YCD STATUS. 

IF CORRECT. SUSPECT THE CC FIELD DECODING. 

IF WRONG. SUSPECT THE RESET OF CARRY IN PREVIOUS 

MICROINSTRUCTIONS WHICH HAVE HAD DIRECT ALU FUNCTIONS. 



3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 
THAN 04B. MICROINSTRUCTION 015. IT WILL ^NECESSARY 
TO INVESTIGATE JUST WHEN THE B REGISTER CHANGED OR 
HAS NOT SET CORRECTLY IN THE PREVIOUS MICROINSTRUCTION. 

FUNCTION OF BOX 

THE CI REGISTER IS FILLED WITH FF(HEX) AND THIS 
PATTERN IS USED LATER WHEN SETTING THE YA AND YB STATS. 
MICROINSTRUCTION 021. 

THE A REGISTER IS SET UP WITH PART OF THE MAIN STORAGE 
TEST ADDRESS. 



11110 — 
E 1111 
A 0E7C0+C1 



ODE 
C 



D HJ+A 
C I0S 
R ALU? 
Jl— 



YCD 
** — JA 



RUN 17 JAN 66 
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VERSION OOO » 043 .044 



MACHINE STATUS CHART 



PAGE MIC-P0.014 
DATE 12 JUL 65 
CHART 14 



SENSE LATCHES 



AO Al A2 A3 
1111 

BO Bl B2 B3 
10 

CO CI C2 C3 
10 

DO Dl EO El 
10 

E2 E3 FO GO 
111 

Gl HO HI H2 
1111 

H3 H4 JO Jl 
10 1 

J2 KO LO LI 
10 

L2 MO Ml M2 
10 1 

M3 NO Nl N2 
10 10 

N3 PO PI P2 
110 

0.0 0.1 02 03 
110 

RO Rl R2 SO 


TO Tl JX PX 




CONTROL LATCHES 



BO Bl B2 B3 
1111 



DO Dl EO El 


E2 E3 




LO LI 


L2 MO Ml M2 
11 

M3 NO Nl N2 


N3 




CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 









miscellaneous) 


THESE LATCHES ARE NOT DISPLAYED 


REG F 
lllll 


YC 



ALU EX OP 
1 000 


SKEW 
1 1111 


EARLY 

B COND 



INCREMENT -1 -2 +1 
CONTROL 


EARLY 

• C COND 



DESTINATION H-J-0 
1 


DUMP 



UNDUMP 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET, AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE BO REGISTER BITS 0-3. 
BO IS USED AS THE Q REGISTER INPUT, AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS, 
NOTE THAT APART FROM THE RESET CARRY, ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. BO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN, THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X 1 1 



STATS- 



YA YB 
1010 0101 



YD YE 
000 1 10 



ALU CONT. SKEW SELECT ALU BIN OUT 
1 1111 1 0101 0101 0101 0101 



LSAR REGISTER 
1 0011 0000 

H REGISTER 

0000 0001 

J REGISTER 

1 0000 0000 



ROBAR 
1 0000 1110 1110 

ROAR 
1 0000 0100 1011 

ROSCAR 
X X XXXX XXXX XXXX 



R REGISTER 
000 1 0000 0000 1 0000 0000 



A REGISTER 

1 000 0000 0001 1 0000 0000 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 



B REGISTER 
0101 0101 1 



0101 0101 



C REGISTER 

ooo i mi im i mi mi 



D REGISTER 
1101 0101 1 0000 0000 



EX REG 
1 000 



P REGISTER 
1 0000 0000 



Q REGISTER 
1 0101 0101 



CHECKS 
1 0000 0000 



IF REGISTER 
1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



XXX 



CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO ~ Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



10 OEE 

E 0000 C 

A Z+BO»BO 



R FNB 

J3 ****! — JC 
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VERSION OOO » 043 * 044 



MACHINE STATUS CHART 



PAGE MIC.P0.007 
DATE 12 JUL 65 
CHART IS 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
11 






BO Bl B2 B3 
1111 


BO 



Bl B2 B3 
10 


CO CI C2 C3 
1 






DO Dl EO El 



DO 



Dl EO El 
10 


E2 E3 FO GO 
1 


E2 




E3 
1 


Gl HO HI H2 
10 






H3 H4 JO Jl 







J2 KO LO LI 





LO LI 
1 


L2 MO Ml M2 
111 


L2 

1 


MO Ml M2 
1 


M3 NO Nl N2 



M3 
1 


NO Nl N2 
10 


N3 PO PI P2 


QO Ql 02 03 
110 


N3 









RO Rl R2 SO 







TO Tl JX PX 
10 







CONDITIONS 



-) 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
11111 


YC 



ALU EX OP 
001 


SKEW 
1 1111 


EARLY 

B COND 




INCREMENT -1 -2 +1 
CONTROL 10 


EARLY 
- C COND 



DESTINATION H-J-0 
10 


DUMP 



UNDUMP 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



ALU#0 IS CHECKED ON (ALU OUTPUT NON-ZERO). 

IF A BRANCH TO A STOP OCCURS IN 0?D CHECK THE 

Al REGISTER. 

IF THIS IS CORRECT. SUSPECT THE ALU*0 CIRCUITRY OR 

CB FIELD DECODING. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
X X 1 1 1 



STATS- 



YA YB 
1010 1001 



YD 
000 



YE 
1 10 



ALU CONT. SKEW SELECT ALU BIN OUT 
1 1111 1101 0101 0110 0101 



LSAR REGISTER 
1 0011 1001 

H REGISTER 
1 0011 1001 

J REGISTER 
1 0000 0000 



ROBAR 
1 0000 0100 1011 

ROAR 
0000 0111 1111 

ROSCAR 
X X XXXX XXXX XXXX 



R REGISTER 
1 000 1 0101 0101 1 0101 0101 



A REGISTER 
1 000 0000 0001 1 0110 0101 



p 


XXX 


P 


S REGISTER 
XXXX XXXX P 


XXXX XXXX 






1 


B REGISTER 
0101 0101 1 


0101 0101 


1 


000 


1 


C REGISTER 
1111 1111 1 


1111 1111 









D REGISTER 
1101 0101 1 


0000 0000 


EX 
1 


REG 
000 


P REGISTER Q REGISTER 
1 1001 0000 1101 0101 






1 


CHECKS IF REGISTER 
0000 0000 1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



59 -DATA -KEY 
1 0000 0000 



2 Y7 IS CHECKED ON. 

IT WILL BE NECESSARY. IF A BRANCH OCCURS TO A STOP IN 
07E TO INVESTIGATE THE SETTING OF Y7 IN 
MICROINSTRUCTION 005. AND IF Y7 IS CORRECT UNTIL 
MICROINSTRUCTION 015. SUSPECT THE CC FIELD DECODING. 

3. IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 
THAN ODB. MICROINSTRUCTION 017, SUSPECT THE SETTING 
OF THE DO REGISTER IN MICROINSTRUCTION 007. 



FUNCTION OF BOX 



THE Al REGISTER IS SET WITH THE REST OF THE MAIN 
STORAGE TEST ADDRESS FOR THE MAIN STORAGE READ 
IN MICROINSTRUCTION 017. 

THE H REGISTER IS SET TO 39 (HEX) AND THIS LOCATION IS 
USED LATER TO HOLD THE MAIN STORAGE ADDRESS IN LOCAL 
STORAGE. MICROINSTRUCTION 025. 

THE PATTERN IS ALSO USED IN FUNCTION BRANCHES. THE 
FIRST BEING TO 0C7 MICROINSTRUCTION 023. 



01011 — 04B 
E 1001 +YB 
A E0+D0+A1 
L BE*L L*H 
D B*B 

R ALIWO Y7 

J5— **— JE 



RUN 17 JAN 66 
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VERSION 000*043.044 



MACHINE STATUS CHART 



PAGE MIC.P0.007 
DATE- 12 JUL 65 
CHART 16 



SENSE LATCHES 


CONTROL 


LATCHES 


AO Al A2 A3 
10 










BO Bl B2 B3 



BO 
1 


Bl 
1 


B2 
1 


B3 
1 


CO CI C2 C3 
1 










DO Dl EO El 
11 


DO 



Dl 



EO 



El 



E2 E3 FO GO 
1111 


E2 



E3 







Gl HO HI H2 
110 1 










H3 H4 JO Jl 
110 1 










J2 KO LO LI 
110 






LO 



LI 



L2 MO Ml M2 
110 1 


L2 



MO 
1 


Ml 

1 


M2 
1 


M3 NO Nl N2 
111 


M3 



NO 



Nl 



N2 



N3 PO PI P2 
10 

0.0 0.1 02 03 
10 


N3 

















RO Rl R2 SO 
10 










TO Tl JX PX 
110 











CONDITIONS 



IH-STOP LOG DSAB 
110 



DPI 
0- 



S TO SAB 

SCI SC2 

X X 



r 



I MISCELLANEOUS I 



THESE LATCHES ARE NOT DISPLAYED 



REG F | YC I ALU EX 0P| SKEW 
11111 I 0| 1 000 | 1 1111 



| INCREMENT -1 -2 +1 
EARLY I CONTROL 

B COND 

DESTINATION H-J-0 
11 



EARLY 

C COND 





DUMP UNDUMP UNDUMP INH CHAN MP IRPT 




READ 




SECOND MS CYCLE 




WRITE 




EXT MASK | 
I 



I HALT 
I 



DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET* AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE DO REGISTER BITS 0-3. 
DO IS USED AS THE Q REGISTER INPUT* AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY* ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. DO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN* THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
X X 1 1 


STATS- YA YB YD YE 
1 1010 1001 000 1 10 


ALU CONT. | SKEW SELECT 
1 1111 1 |0 1101 0101 


ALU BIN OUT 
1101 0101 



LSAR REGISTER 
1 0011 0000 

H REGISTER 
1 0011 1001 

J REGISTER 
1 0000 0000 j X 



ROBAR 
0000 0111 1111 

ROAR 
0000 1101 1011 

ROSCAR 
X XXXX XXXX XXXX 



1 000 



R REGISTER 
1 0000 0000 1 0000 0000 



A REGISTER 
1 000 0000 0001 1 0110 0101 



p 


XXX 


P 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






1 


B REGISTER 
0101 0101 


1 


0101 0101 


1 


000 


1 


C REGISTER 
1111 1111 


1 


1111 1111 









D REGISTER 
1101 0101 


1 


0000 0000 


EX 
1 


REG 
000 


P 
1 


REGISTER 
0000 0000 


Q REGISTER 
1101 0101 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



P XXXX XXXX 

W4 
X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



11 — 
E 0000 
A Z+DO»DO 



R FNB 



07F 
C 
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VERSION 000.043.044 



MACHINE STATUS CHART 



PAGE MIC.P0.017 
DATE 12 JUL 65 
CHART 17 



SENSE LATCHES 

AO Al A2 A3 
1111 

BO Bl B2 B3 
10 

CO CI C2 C3 
1 

DO Dl EO El 
110 

E2 E3 FO GO 
110 

Gl HO HI H2 
10 1 

H3 H4 JO Jl 
110 1 

J2 KO LO LI 
10 

L2 MO Ml M2 
110 1 

M3 NO Nl N2 
10 1 

N3 PO PI P2 
10 

0.0 01 02 03 
10 1 

RO Rl R2 SO 
10 11 

TO Tl JX PX 




CONTROL LATCHES 



BO Bl B2 B3 




DO Dl EO El 

11 

E2 E3 

1 1 



LO LI 
1 

L2 MO Ml M2 
110 1 

M3 NO Nl N2 
111 

N3 
1 



CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
11111 


YC 
1 


ALU EX OP 
001 


SKEW 
1 1111 


EARLY 

B COND 




INCREMENT -1 -2 +1 
CONTROL 1 


EARLY 
- C COND 



DESTINATION H-J-0 
10 


DUMP 



UNDUMF 



» UNDUMP INH 



CHAN MP IRPT 



READ 
1 


SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 


1 



DESCRIPTIVE NOTES 



FUNCTION OF BOX 

THE CO REGISTER SHOULD BE SET TO ZERO AS FF(HEX) 
IS ADDED TO 00 (HEX) WITH DIRECT CARRY SET. 
THIS ADDITION PRODUCES A DIRECT CARRY WHICH IS 
CHECKED LATER IN MICROINSTRUCTION 019 

MAIN STORAGE LOCATION 165 (HEX) IS READ OUT TO EXERCISE 

THE MEMORY CONTROLS. 

THE SIMULATION GIVEN ABOVE IS CORRECT FOR SINGLE 
CYCLE - IE THE D REGISTER SETTING IS UNKNOWN. 
IF THE PROGRAM WERE DYNAMICALLY RUN HOWEVER. THIS 
PATTERN WOULD NOT BE AVAILABLE UNTIL THE NEXT CYCLE. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
10 11 



STATS- 



YA YB 
1010 1001 



YD 
000 



YE 
1 10 



ALU CONT. 
1 1111 



SKEW SELECT 
1 1111 1111 



ALU BIN OUT 
0000 0000 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0011 1001 

•J REGISTER 
0000 0001 



ROBAR 
0000 1101 1011 

ROAR 
0000 1110 0001 

ROSCAR 
X XXXX XXXX XXXX 



1 000 1 



R REGISTER 
0101 0101 1 



0101 0101 



A REGISTER 

1 000 0000 0001 1 0110 0101 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 



B REGISTER 
1 0101 0101 1 0101 0101 



C REGISTER 
001 1 0000 0000 1 1111 1111 



D REGISTER 
P XXXX XXXX P XXXX XXXX 



EX REG P REGISTER 
1 000 1 0000 0000 



Q. REGISTER 
1 1111 1111 



CHECKS IF REGISTER 
1 0000 0000 1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



CHANNEL CONTROLS 
XXX 0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



11011 ODB 

E 1111. ADD* 1 C 

A Z+CO*»CO 

L J»L L+l+J 

D B*B 

S READ 

E8 — XX — EH 
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VERSION 000»043»044 



MACHINE STATUS CHART 



PAGE MIC.PO.OOa 
DATE 12 JUL 65 
CHART — — 18 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
10 11 




BO Bl B2 B3 
110 


BO Bl B2 B3 
10 


CO CI C2 C3 
10 




DO Dl EO El 



DO Dl EO El 
110 


E2 E3 FO GO 



E2 E3 

1 


Gl HO HI H2 





H3 H4 JO Jl 





J2 KO LO LI 
10 10 


LO LI 
1 


L2 MO Ml M2 
10 11 


L2 MO Ml M2 
110 1 


M3 NO Nl N2 
111 


M3 NO Nl N2 
10 1 


N3 PO PI P2 
10 

QO Qi 02 03 
10 


N3 
1 




RO Rl R2 SO 
10 




TO Tl JX PX 






CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
11111 



YC I ALU EX OP 
I 1 000 



SKEW 
1 1111 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 1 



DESTINATION H-J-0 
10 



EARLY 

C COND 





DUMP 




UNDUMP UNDUMP INH 




CHAN MP IRPT 




READ 
1 



SECOND MS CYCLE 
1 



WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



THE EDIT FUNCTION IS CHECKED TO SEE THAT OFF IS 

SELECTED WHEN AN INVALID PATTERN IS TESTED ON THE 

Q BUS. 

VALID PATTERNS ARE 0010. OOXY AND XY ARE USED AS THE 

BITS 11 AND 12 OF THE NEXT MICROINSTRUCTION ADDRESS. 

IF THE PATTERN IS NOT VALID. BITS 11 AND 12 SHOULD 

BE FORCED TO 2ER0 FOR THE NEXT MICROINSTRUCTION 

ADDRESS. 

IF ANY ADDRESS OTHER THAN OFF, MICROINSTRUCTION 019. 

IS SELECTED. SUSPECT THE #EDIT CIRCUITRY AND THE 

CB FIELD DECODING. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
1 I 



STATS- 



YA YB 
1011 1001 



YD 
000 



YE 
1 10 



ALU CONT. SKEW SELECT 
1 1111 1 1 1111 1111 



ALU BIN OUT 
1111 1111 



LSAR REGISTER 

0000 0001 

H REGISTER 

1 0011 1001 

J REGISTER 
0000 0010 



ROBAR 
0000 1110 0001 

ROAR 
0000 1111 1111 

ROSCAR 
X XXXX XXXX XXXX 



1 000 I 



R REGISTER 
0101 0101 1 



0101 0101 



A REGISTER 
1 000 0000 0001 1 OHO 0101 



p 


XXX 


P 


S REGISTER 
XXXX XXXX 


p 


XXXX XXXX 






1 


B REGISTER 
0101 0101 


1 


0101 0101 





001 


1 


C REGISTER 
0000 0000 


1 


1111 1111 






P 


D REGISTER 
XXXX XXXX 


p 


XXXX XXXX 


EX 
1 


REG 
000 


P 
1 


REGISTER 
0000 0000 


Q REGISTER 
1 1111 1111 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



FUNCTION OF BOX 



THE SETTING OF Y3 BY THE OR FUNCTION IS CHECKED 
LATER IN MICROINSTRUCTION 021. 



XX — 
E YA00001 
A 27C1+C1 
L J+L L+l+J 
D B»B 

C CPU EDIT 
R 1 

E9— ** — i 



0E1 



RUN 17 JAN 66 
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VERSION 000*043*044 



MACHINE STATUS CHART 



PAGE MIC.P0.008 
DATE 12 JUL 65 
CHART 19 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
1 








BO Bl B2 B3 
1111 


BO 
1 


Bl B2 
1 


B3 



CO CI C2 C3 









DO Dl EO El 



DO 



Dl EO 



El 



E2 E3 FO GO 
11 


E2 



E3 





Gl HO HI H2 
10 








H3 H4 JO Jl 









J2 KO LO LI 





LO 

1 


LI 




L2 MO Ml M2 
11 


L2 
1 


MO Ml 
1 


M2 
1 


M3 NO Nl N2 
10 


M3 



NO Nl 
1 1 


N2 
1 


N3 PO PI P2 


00 01 02 03 
10 


N3 
1 












RO Rl R2 SO 









TO Tl JX PX 
10 









CONDITIONS 

H-STOP LOG DSAB DPI 
10 



S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F | YC | ALU EX OP SKEW 
1 00000 | | 1 000 1 1111 



(INCREMENT -1 -2 +1 
EARLY CONTROL 

B CONDI 

1 | DESTINATION H-J-Q 

I 1 



EARLY 

C COND 

1 



DUMPIUNDUMP 
I 



UNDUMP INH CHAN MP IRPT 




READ 
1 



SECOND MS CYCLE 




WRITE 
1 



EXT MASK | 
I 



I HALT 
I 



DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



INVALID DECIMAL IN Q REGISTER (IDQ) IS CHECKED OFF. 

IF A BRANCH TO A STOP IN OEF OCCURS. CHECK THE 

REGISTER VALUE DURING THIS CYCLE. 

IF THIS IS CORRECT* SUSPECT THE IDQ CIRCUITRY OR THE 

CB FIELD DECODING. 

IF IT IS WRONG* SUSPECT THE CO REGISTER OR THE 

Q REGISTER. 

THE RELEVANT CO REGISTER SETTINGS OCCURRED IN 

MICROINSTRUCTION Oil AND 017. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
11 



STATS- 



YA YB 
1011 1001 



YD 
000 



YE 
1 10 



ALU CONT. SKEW SELECT (ALU BIN OUT 
1 0000 1 0000 0000 | 0000 0000 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0011 1001 

J REGISTER 
0000 0010 



ROBAR 
0000 11.11 1111 

ROAR 
0000 1110 1101 

ROSCAR 
X XXXX XXXX XXXX 



R REGISTER 
000 0000 0001 1 



0110 0101 



A REGISTER 
1 000 0000 0001 1 0110 0101 



P XXX 


P 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 




1 


B REGISTER 
0000 0000 


1 


0110 0101 


001 


1 


C REGISTER 
0000 0000 


1 


1111 1111 




P 


D REGISTER 
XXXX XXXX 


P 


XXXX XXXX 


EX REG 
1 000 


' P 
1 


REGISTER 
0000 0000 


1° 


REGISTER 
0000 0000 




1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 






INTERFACE 
XXXX XXXX 


:ONTROLS 

XXXX XXXX 


XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



XXXX XXXX 

W4 
XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



2 DIRECT CARRY IS CHECKED ON. 

IF A BRANCH TO A STOP IN OEC OCCURS. CHECK THE 
YCD STATUS. IF THIS IS CORRECT* SUSPECT THE CC FIELD 
DECODING. IF WRONG INVESTIGATE THE ALU OPERATION IN 
MICROINSTRUCTION 017. 

3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 
THAN 04C* MICROINSTRUCTION 021* INVESTIGATE THE 
VALUE OF THE Al REGISTER. 

IF THIS IS CORRECT SUSPECT THE CURRENT 18 BIT DATA 

TRANSFER. 

IF IT IS WRONG SUSPECT THE ALU OPERATION IN 

MICROINSTRUCTION 015. 

DO SHOULD BE CORRECT. THE VALUE OF THE TOP FOUR BITS 

WAS USED TO GENERATE ODB* MICROINSTRUCTION 017. 



FUNCTION OF BOX 



THE BO REGISTER IS SET UP FOR THE NEXT FUNCTION BRANCH 

ADDRESS. 

MAIN STORAGE LOCATION 165 (HEX) IS REWRITTEN. 



11 

E 0000* OR 
A Z?CO»BO 



OFF 



D A»B 

S WRITE 

R IDQ YCD 

J2 — ** JB 
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VERSION 000.043.044 



MACHINE STATUS CHART 



PAGE MIC.P0.020 
DATE 12 JUL 65 
CHART 20 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
1111 






BO Bl B2 B3 
10 


BO 
1 


Bl B2 B3 
111 


CO CI C2 C3 
110 






DO Dl EO El 



DO 



Dl EO El 



E2 E3 FO GO 
1 


E2 



E3 



Gl HO HI H2 
10 






H3 H4 JO Jl 
10 






J2 KO LO LI 
10 11 




LO LI 



L2 MO Ml M2 
1110 


L2 



MO Ml M2 
Oil 


M3 NO Nl N2 
1.0 


M3 
1 


NO Nl N2 



N3 PO PI P2 
10 10 

QO 0.1 02 Q3 
10 1 


N3 









RO Rl R2 SO 







TO Tl JX PX 








CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
1 00000 


YC 



ALU EX OP 
1 000 


SKEW 
1 1111 


EARLY 

B COND 

1 


INCREMENT- -1 -2 +1 
CONTROL 


EARLY 
- C COND 
1 


DESTINATION H-J-0 
1 


DUMP 



UNDUMF 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET. AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE Bl REGISTER BITS 0-3. 
Bl IS USED AS THE Q REGISTER INPUT. AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY. ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. Bl IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN. THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
1 


STATS- YA YB YD YE 
1011 1001 000 1 10 


ALU CONT. 
1 1111 


SKEW SELECT 
1 0110 0101 


ALU BIN OUT 
0110 0101 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0011 1001 

J REGISTER 
0000 XJ010 



ROBAR 
1 0000 1110 1101 

ROAR 
0000 0100 1100 

ROSCAR 

X X xxxx xxxx xxxx 



R REGISTER 
1 000 1 0000 0000 1 0000 0000 



A REGISTER 
1 000 0000 0001 1 0110 0101 



p 


XXX 


p 


S REGISTER 
XXXX XXXX 


P XXXX xxxx 






1 


B REGISTER 
0000 0000 


1 0110 0101 





001 


1 


C REGISTER 
0000 0000 


1 1111 1111 






p 


D REGISTER 
XXXX XXXX 


P xxxx xxxx 


EX 
1 


REG 
000 


p 
1 


REGISTER 
0000 0000 


Q REGISTER 
1 0110 0101 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 


INTERFACE CONTROLS 

XXXX xxxx xxxx xxxx 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 

xxxx xxxx 

W2 

xxxx xxxx 

W3 
XXXX xxxx 



Tl 

xxxx xxxx 

Wl 

xxxx xxxx 



xxxx xxxx 

W4 

xxxx xxxx 



SP -DATA -KEY 
1 0000 0000 



01 OED 

E 0000 C 

A Z+B1*B1 



R FNB 

G3 jWcWcQ 



GC 
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VERSION 000*043,044 



MACHINE STATUS CHART 



PAGE MIC.P0.021 
DATE 12 JUL 65 
CHART 21 



SENSE LATCHES 


CONTROL LATCHES 


AO Al A2 A3 
11 






BO Bl B2 B3 
1111 


BO 



Bl B2 B3 
10 


CO CI C2 C3 
1 






DO Dl EO El 



DO 



Dl EO El 



E2 E3 FO GO 
1 


E2 



E3 



Gl HO HI H2 
10 






H3 H4 JO Jl 







J2 KO LO LI 





LO LI 
1 1 


L2 MO Ml M2 
111 


L2 

1 


MO Ml M2 
110 


M3 NO Nl N2 



M3 



NO Nl N2 
10 


N3 PO PI P2 


00 01 02 03 
110 


N3 
1 








RO Rl R2 SO 







TO Tl JX PX 
10 







CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F 
1 00000 



YC 




ALU EX OP 
001 



SKEW 
1 1111 



EARLY 

B COND 

1 



INCREMENT -1 -2 +1 
CONTROL 



DESTINATION H-J-0 
1 



EARLY 

C COND 

1 



DUMP UNDUMP UNDUMP INH CHAN MP IRPT 




READ 




SECOND MS CYCLE 




WRITE 




EXT MASK 




HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



THE DIRECT CARRY (YCD) CONDITION IS CHECKED ON. 

IF A BRANCH TO A STOP OCCURS AT 07D, CHECK THE 

YCD SETTING. 

IF THIS IS CORRECT t SUSPECT THE CB FIELD DECODING. 

IF IT IS WRONG CHECK THE P AND Q REGISTER INPUT 

VALUES TO THE ALU IN THIS CYCLE. 

IF THESE ARE CORRECTt SUSPECT THE CURRENT ALU OPERATION. 

IF P REGISTER IS WRONG » USE THE FAULT ANALYSIS 

DIAGRAM A ON THE NEXT PAGE. 

IF Q REGISTER IS WRONG, USE THE FAULT ANALYSIS 

DIAGRAM B ON THE FOLLOWING PAGE. 



CONDITIONS 



PMA 




IMA 




1-0 




YCI 




YCD ASCII 
1 1 



STATS- 



YA YB 
1 0000 0000 



YD 
000 



YE 
1 10 



ALU CONT. 
1 1111 



SKEW SELECT I ALU BIN OUT 
1 1111 1111 I 0000 0000 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0011 1001 

J REGISTER 
0000 0010 



ROBAR 
0000 0100 1100 

ROAR 
0000 0111 1111 

ROSCAR 
X X XXXX XXXX XXXX 



R REGISTER 
1 000 1 0011 1001 0000 0010 



A REGISTER 

1 000 0000 0001 1 0110 0101 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 







1 


B REGISTER 

0000 0000 1 0110 0101 





001 


1 


C REGISTER 

0000 0000 1 1111 1111 






1 


D REGISTER 

0011 1001 0000 0010 


EX 
1 


REG 
000 


p 




REGISTER Q REGISTER 
0000 0001 1 1111 1111 






1 


CHECKS IF REGISTER 
0000 0000 1. 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 

TO ™ Tl 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

W3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



THE Y3 STAT IS CHECKED ON. 

IF A BRANCH TO A STOP OCCURS AT 07Et SET 

(0000 0100 1100) IN ROS ADDRESS SWITCHES* SET 

STOP ON ROSf PUSH SYSTEM RESET AND CHECK THE Y3 

STAT SETTING. 

IF THIS IS CORRECT, SUSPECT THE CC FIELD DECODING 

OR THE NEW Y3 SETTING PRODUCED IN MICROINSTRUCTION 021 

OVERRIDING THE OLD VALUE. 

IF IT IS WRONG, SUSPECT THE SETTING OF Y3 IN 

MICROINSTRUCTION 018. 

IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 

THAN 0C7 (MICROINSTRUCTION 023) CHECK THE H REGISTER 

VALUE. 

IF THIS IS CORRECT* SUSPECT THE 18 BIT DATA TRANSFER 

IN MICROINSTRUCTION 021. 

IF IT IS WRONGt SUSPECT THE GENERATION OF THE 

H REGISTER BY (HB) IN MICROINSTRUCTION 015. 



01100 — 04C 
E YE.tOOOO 
A A0+C1+Y 

D HJ»D 

R YCD Y3 

A2 *# AB 



FUNCTION OF BOX 



THE Y STATS ARE ALL RESET i AND SEVERAL OF THESE ARE 
CHECKED LATER IN THE OFE STATE TO VERIFY THAT THE 
ALU OUTPUT DOES MODIFY THE STATS. 
DO REGISTER IS CHANGED FOR THE NEXT FUNCTION 
BRANCH ADDRESS. 
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ITEM 02 
FAD 



SYSTEM TITLE PAGE 
FAULT ANALYSIS DIAGRAM A 



PAGE FAD.02.002 
DATE 7 JUL 65 
CHART 1A 



CHECK THE AO 

REGISTER 

SETTING 




YES 



SUSPECT 9-BIT 
DATA TRANSFER 

OF AO TO P 
IN THIS CYCLE 



SET 

0000 1101 1110 

IN ROS ADDRESS 

SWITCHES 



SET STOP UN ROS 

■ PUSH SYSTEM • 

RESET KEY 



CHECK H 

REGISTE 

PATTERN IN 

MICP012 




YES 



SET 
0000 1100 0001 

IN ROS ADDRESS 
SWITCHES 



PUSH SYSTEM 
RESET KEY 



I 



SINGLE CYCLE 

ONCE CHECK AO 

REGISTER 

PATTERN IN 

MICP013 




x SUSPECT SETTING 
<>fOF AO REGISTER 
IN MICP002 



YES 




YES 



-♦■ 



SINGLE CYCLE 

CHECKING H 

REGISTER 

FIX FAULT WHEN 

H IS WRONG 



SINGLE CYCLE 

UNTIL AO 

REGISTER 

CHANGES AND 

FIX FAULT 



SUSPECT 18 BIT 

DATA TRANSFER 

IN MICP013 
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ITEM 02 
FAD 



SYSTEM TITLE PAGE 
FAULT ANALYSIS DIAGRAM B 



PAGE FAD.02.003 
DATE 7 JUL 65 
CHART IB 



CHECK THE CI 

REGISTER 

SETTING 




IS IT \ YES 

CORRECT 



SUSPECT THE 

9-BIT DATA 

TRANSFER OF 

CI TO Q 

IN THIS CYCLE 



SET 
0000 1110 0010 
IN ROS ADDRESS 

SWITCHES 



SET STOP ON ROS 

PUSH SYSTEM 

RESET KEY 



CHECK CI 

REGISTER VALUE 

IN MICP01? 




SET 
0000 0101 1111 
IN ROS ADDRESS 
SWITCHES 



PUSH SYSTEM 

RESET KEY 

CHECK CO 

REGISTER VALUE 

IN MICP012 




YES 



SUSPECT ALU 

OPERATION IN 

MICP013 



SUSPECT ALU 

OPERATION IN 

MICP011 



YES 



SUSPECT ALU 

OPERATION IN 

MICP018 
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VERSION 000,043,044 



MACHINE STATUS CHART 



PAGE MIC.P0.009 
DATE 12 JUL 65 
CHART 22 



SENSE LATCHES I CONTROL LATCHES 



AO Al AZ A3 | 
10 11 

BO Bl B2 B3 | BO Bl B2 B3 
0100 1111 

CO CI C2 C3 
110 1 



DO Dl EO El 
10 

E2 E3 FO GO 
10 

Gl HO HI H2 


H3 H4 JO Jl 
10 11 

J2 KO LO LI 


L2 MO Ml M2 
11 

M3 NO Nl N2 
10 

N3 PO PI P2 
110 

QO Gtl 02 03 


RO Rl R2 SO 


TO Tl JX PX 




DO Dl EO El 


E2 E3 




CONDITIONS 



IH-STOP LOG DSAB 
110 



DPI 




S TO SAB 

SCI SC2 

X X 



I 1 

I MISCELLANEOUS I 



LO LI 


L2 MO Ml M2 
111 

M3 NO Nl N2 


N3 




THESE LATCHES ARE NOT DISPLAYED 



REG F | VC | ALU EX 0P| SKEW 
1 00000 | | 1 000 |1 1111 



EARLY 

B COND 





INCREMENT -1 -2 +1 
CONTROL 



DESTINATION H-J-0 | 
11 



EARLY 

C COND 





DUMP UNDUMP UNDUMP INH CHAN MP IRPT 




READ 
I 



SECOND MS CYCLE 




WRITE 

I 



I EXT MASK | 
I | 



I HALT | 
I | 



DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET* AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE DO REGISTER BITS 0-3. 
2?-rI S n yi E P,.2 S I HE Q "LISTER INPUT, AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY, ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. DO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
FINCHES. IF THE WR °NG FUNCTION BRANCH IS TAKEN, THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
1 



STATS- 



YA YB 
0000 0000 



YD 
000 



YE 
1 10 



I ALU CONT. | SKEW SELECT |ALU BIN OUT 
1 1111 |1 0011 1001 | 0011 1001 



LSAR REGISTER 
1 0000 0000 



ROBAR 
0000 0111 im 



H REGISTER | ROAR 

1 0011 1001 | 0000 1100 0111 

J REGISTER I ROSCAR 

0000 0010 | X X XXXX XXXX XXXX 



1 000 1 



R REGISTER 
0000 0000 1. 



0000 0000 



000 
XXX 



A REGISTER 

0000 0001 1 

S REGISTER 
P XXXX XXXX P 



0110 0101 
XXXX XXXX 





1 


B REGISTER 

0000 0000 1 0110 0101 


001 


1 


C REGISTER 

0000 0000 1 mi mi 




1 


D REGISTER 

0011 1001 0000 0010 


EX REG 
1 000 


p 
1 


REGISTER Q REGISTER 
0000 0000 1 0011 1001 




1 


CHECKS IF REGISTER 
0000 0000 1 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



XXX 



CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX XXXX 

W2 
XXXX XXXX 

W3 
XXXX XXXX 



Tl 
XXXX XXXX 

Wl 
XXXX XXXX 



P XXXX XXXX 

W4 
X XXXX XXXX 



SP -DATA -KEY 
1 0000 0000 



11 07F 

E 0000 C 
A Z+DO»DO 



R FNB 1 
E7 — ****! — EG 
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VERSION 000*043*044 



MACHINE STATUS CHART 



PAGE MIC.P0.009 
DATE 12 JUL 65 
CHART ■ 23 



SENSE LATCHES 


CONTROL LATCHES 


AO AX A2 A3 
X 






BO BX B2 B3 
XXXX 


BO 



BX B2 B3 
X 


CO CX C2 C3 
X 






DO DX EO EX 



DO 



DX EO EX 
0X0 


E2 E3 FO GO 
X X 


E2 



E3 
X 


GX HO HX H2 
X 






H3 H4 JO JX 







J2 KO LO LX 





L 8 L o 


L2 MO MX M2 
X X 


L2 



MO MX M2 
X X 


M3 NO NX N2 



M3 



NO NX N2 

oxo 


N3 PO PX P2 


00 QX 02 03 
X 


N3 









RO RX R2 SO 







TO TX JX PX 
X 







CONDITIONS 



H-STOP LOG DSAB 
X 



DPI 




S TO SAB 

SCX SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
X 00000 


YC 



ALU EX OP 
X 000 


SKEW 
X XXXX 


EARLY 

B COND 




INCREMENT -I -2 +1 
CONTROL 


EARLY 
- C COND 



DESTINATION H-J-0 
X 


DUMP UNDUMPIUNDUMP INHlCHAN MP IRPT 
| 1 


READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



ALUliO IS CHECKED ON* _ _ 

IF A BRANCH TO A STOP AT OEC OCCURS* CHECK THE 

BO REGISTER SETTING* 

IF THIS IS CORRECT* SUSPECT THE ALIWO CIRCUITRY AND 

THE CB FIELD DECODING* 

IF IT IS WRONG* SUSPECT THE CURRENT ALU OPERATION* 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
X 


STATS- YA YB YD YE 
— — X 0000 XOOX 000 X XO 


ALU CONT* 
X 0000 


SKEW SELECT IALU BIN OUT 
X 0000 0000 1 XOOX 0000 



LSAR REGISTER 
X OOXX XOOX 

H REGISTER 
X OOXX XOOX 

J REGISTER 
0000 00X0 



ROBAR 
0000 I 100 OX XX 

ROAR 

0000 xxxo xxxo 

ROSCAR 
X XXXX XXXX XXXX 



R REGISTER 
X 000 X 0000 0000 X 0000 0000 



A REGISTER 

X 000 0000 OOOX X oxxo oxox 

S REGISTER 
P XXX P XXXX XXXX P XXXX XXXX 



B REGISTER 
X XOOX 0000 X oxxo oxox 



oox 



C REGISTER 
X 0000 0000 X 



XXXX XXXX 



D REGISTER 
OOXX XOOX 



0000 00X0 



EX REG 
X 000 



P REGISTER 
X XOOX 0000 



Q REGISTER 
X 0000 0000 



CHECKS 
X 0000 0000 



IF REGISTER 
X 0000 0000 



INTERFACE CONTROLS 
XXXX XXXX XXXX XXXX 



CHANNEL CONTROLS 
XXX 0000 0000 0000 0000 



CHANNEL DISPLAY 

TO TX 

P XXXX XXXX P XXXX XXXX 

wo wx 

X XXXX XXXX X XXXX XXXX 

W2 

X XXXX XXXX P XXXX XXXX 

V3 W4 

X XXXX XXXX X XXXX XXXX 



SP -DATA -KEY 
X 0000 0000 



YCI IS CHECKED OFF* 

IF A BRANCH TO A STOP AT OEF OCCURS* CHECK THE 

YCI SETTING. 

IF THIS IS CORRECT* SUSPECT THE CC FIELD DECODING* 

IF IT IS WRONG* SET (0000 XXOX XXXO) IN ROS ADDRESS 

SWITCHES* SET STOP ON ROS AND PUSH SYSTEM RESET KEY* 

SINGLE CYCLE CHECKING YCI UNTIL AN ERROR OCCURS 

AND FIX FAULT* 



3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 

THAN 053* MICROINSTRUCTION 025, SUSPECT THE CURRENT 

ALU OPERATION* CHECKING ESPECIALLY THAT THE CORRECT 
INDIRECT FUNCTION IS BEING PERFORMED* 



FUNCTION OF BOX 



LOCAL STORAGE LOCATION 39 (HEX) IS READ OUT IN 
PREPARATION FOR STORING THE MAIN STORAGE ADDRESS 
REGISTER (A) CONTENTS* 

THE BO REGISTER IS SET FOR THE NEXT FUNCTION 
BRANCH ADDRESS* 



OOXXX 0C7 

E XOOX+YB 
A E0?2«B0 
L H+L L*H 

D LSTOR+Z 

R ALU*0 YCI „ 
02— ** — OJ 



RUN 17 JAN 66 
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VERSION 000 5043*044 



MACHINE STATUS CHART 



PAGE MIC.P0.024 
DATE 12 JUL 65 
CHART 24 



SENSE LATCHES 

AO Al A2 A3 
1111 


CONTROL 


LATCHES 








BO Bl B2 B3 
111 


BO 
1 


Bl 
1 


B2 B3 
1 1 


CO CI C2 C3 
10 








DO Dl EO El 
10 


DO 



Dl 



EO El 



E2 E3 FO GO 
111 


E2 



E3 





Gl HO Hi H2 
10 








H3 H4 JO Jl 
10 








J2 KO LO LI 
10 






LO LI 



L2 MO Ml M2 
1111 


L2 



MO 



Ml M2 
1 1 


M3 NO Nl I\I2 



M3 



NO 



Nl N2 



N3 PO PI P2 
1110 


N3 







QO Ql 0.2 Q3 
10 1 














RO Rl R2 SO 
1 








TO Tl JX PX 










CONDITIONS 



H-STOP LOG DSAB 
10 



DPI 




S TO SAB 

SCI SC2 

X X 









MISCELLANEOUS 




THESE LATCHES ARE NOT DISPLAYED 


REG F 
1 00000 


YC 



ALU EX OP 
1 000 


SKEW 
1 1111 


EARLY 

B COND 

1 


INCREMENT -1 -2 +1 
CONTROL 


EARLY 
- C COND 



DESTINATION H-J-0 
1 


DUMP 



UNDUMP 



UNDUMP INH 



CHAN MP IRPT 



READ 



SECOND MS CYCLE 



WRITE 



EXT MASK 





HALT 




DESCRIPTIVE NOTES 



FUNCTION OF BOX 



DIRECT CARRY IS RESET* AND A FUNCTION BRANCH IS EXECUTED 
BASED ON THE CURRENT STATUS OF THE BO REGISTER BITS 0-3. 
BO IS USED AS THE 0. REGISTER INPUT, AND THE TOP FOUR 
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESS. 
NOTE THAT APART FROM THE RESET CARRY, ALL THE DATA FLOW 
IS PRESERVED IN THIS INSTRUCTION. BO IS CHANGED DURING 
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION 
BRANCHES. IF THE WRONG FUNCTION BRANCH IS TAKEN, THE 
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG- 
NOSTIC PROCEDURE. 



CONDITIONS 

PMA IMA 1-0 YCI YCD ASCII 
1 



STATS- 



YA YB 
1 0000 1001 



YD YE 
000 1 10 



ALU CONT. SKEW SELECT ALU BIN OUT 
1 1111 1 1001 0000 1001 0000 



LSAR REGISTER 
1 0000 0000 

H REGISTER 
1 0011 1001 

J REGISTER 
0000 0010 



RQBAR 
1 0000 1110 1110 

ROAR 
1 0000 0101 0011 

ROSCAR 

X X xxxx xxxx xxxx 



R REGISTER 
000 1 0000 0000 1 0000 0000 



A REGISTER 
1 000 0000 0001 1 0110 0101 



p 


XXX 


p 


S REGISTER 
XXXX XXXX 


P 


XXXX XXXX 






1 


B REGISTER 
1001 0000 


1 


0110 0101 





001 


1 


C REGISTER 
0000 0000 


1 


1111 1111 






1 


D REGISTER 
0011 1001 





0000 0010 


EX 
1 


REG 
000 


p 
1 


REGISTER 
0000 0000 


Q 
1 


REGISTER 
1001 0000 






1 


CHECKS 
0000 0000 


IF REGISTER 
1 0000 0000 


INTERFACE CONTROLS 
XXXX XXXX xxxx xxxx 




XXX 




CHANNEL CONTROLS 

0000 0000 0000 0000 



CHANNEL DISPLAY 



TO 
XXXX XXXX 

WO 
XXXX xxxx 

W2 

xxxx xxxx 

W3 
XXXX xxxx 



Tl 

xxxx xxxx 

Wl 

xxxx xxxx 



p xxxx xxxx 

W4 

X xxxx xxxx 



SP -DATA -KEY 
1 0000 0000 



10 — — OEE 
E 0000 C 
A Z+B0*B0 



R FNB 1 
J3 — *#**! — JC 
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VERSION 000,043,044 



MACHINE STATUS CHART 



PAGE MIC.PO.OIO 
DATE 12 JUL 65 
CHART 25 



ENSE LATCHES | 


CDNTR 


OL LAT 


CHES 


AO Al 



A2 
1 


A3 
1 








BO Bl 
1 1 


B2 
1 


B3 
1 


BO 



Bl B2 
1 1 


B3 

1 


CO CI 



C2 



C3 
1 








DO Dl 



EO 



El 



DO 

o 


Dl EO 
1 


El 



E2 E3 



FO 




GO 

1 


° 


E3 
1 




Gl HO 
1 


HI 



H2 









H3 H4 



JO 



Jl 



1 







J2 KO LO LI 
OOOO 

L2 MO Ml M2 
111 

M3 NO Nl N2 


N3 PO PI P2 


QO 0.1 Q2 Q3 
110 

RO Rl R2 SO 


TO Tl JX PX 
10 



LO LI 


L2 MO Ml M2 
1111 

M3 NO Nl I\I2 

j 

N3 

1 I 



CONDITIONS 



IH-STDP LOG DSAB 
110 



DPI 




S TO SAB 

SCI SC2 

X X 



r 



MISCELLANEOUS 



THESE LATCHES ARE NOT DISPLAYED 



REG F | YC | ALU EX 0P| SKEW | 
1 00000 | 0| 1 000 |1 1111 I 



| INCREMENT -1 -2 +1 | 
EARLY I CONTROL | EARLY 

B COND| C COND 

1 | DESTINATION H-J-0 | 
i 10 0| 



DUMPIUNDUMP 
I 



UNDUMP INH|CHAN MP IRPT 
I 



READ 




SECOND MS CYCLE | 
I 



EXT MASK | 
I 



DESCRIPTIVE NOTES 



CHECKS TAKING PLACE 



Y4 AND Y7 ARE CHECKED ON. 

IF AN ADDRESS OTHER THAN 07F IS SELECTED AT 

MICROINSTRUCTION 026, CHECK THE YB STAT SETTINGS. 

IF THESE ARE CORRECT* SUSPECT THE CB OR CC FIELD 

DECODING. 

IF THEY ARE WRONG* SUSPECT THE YB"9 OPERATION IN 

MICROINSTRUCTION 023, AND THE Y4 AND Y7 CIRCUITRY. 



WRITE 




I HALT I 
I ! 



CONDITIONS 



PMA IMA 1-0 YCI YCD ASCII 
1 



STATS- 



YA YB 
1001 1001 



YD 
000 



YE 
1 10 



ALU CONT. | SKEW SELEC" |ALU BIN OUT 
1 1111 |1 0000 1001 I 1001 1001 



LSAR REGISTER 
1 0011 1001 

I 

H REGISTER | 
1 0011 1001 | 
I 
J REGISTER | 
0000 0010 | X 



ROBAR 
0000 0101 0011 

ROAR 
0000 0111 1111 

ROSCAR 

X xxxx xxxx xxxx 



R REGISTER 
000 0000 0001 1 



0110 0101 



A REGISTER 

1 000 0000 0001 1 0110 0101 

S REGISTER 
P XXX P XXXX XXXX P xxxx xxxx 



B REGISTER 
1 1001 0000 1 



0110 0101 



001 



C REGISTER 
1 0000 0000 1 1111 1111 



D REGISTER 
1 1001 1001 0000 0010 



EX REG 
1 000 



P REGISTER 
1 1001 0000 



a REGISTER 
1 0000 1001 



CHECKS IF REGISTER 
1 0000 0000 1 0000 0000 



INTERFACE CONTROLS | 

xxxx xxxx xxxx xxxx 



CHANNEL CONTROLS 
XXX 0000 0000 0000 0100 



CHANNEL DISPLAY 

. _ __ ^ 

P XXXX XXXX P XXXX XXXX 

WO Wl 

X XXXX XXXX 1 0101 0101 

W2 

1 0101 0101 P XXXX XXXX 

W3 W4 

1 0101 0101 X xxxx xxxx 



SP -DATA -KEY 
1 0000 0000 



2 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER 
THAN 0D3, MICROINSTRUCTION 027, SUSPECT THE ALU 
OPERATION IN THE CURRENT CYCLE. 



FUNCTION OF BOX 



THE DO REGISTER IS SET FOR THE FUNCTION BRANCH AND 
THE PATTERN IS ALSO USED LATER TO SET UP THE H 
REGISTER FOR ADDRESSING LOCAL STORE. 
THE MAIN STORAGE ADDRESS REGISTER fA) CONTENTS 
ARE SAVED IN LOCAL STORAGE ADDRESS 39 (HEX). 

THE YA STATS ARE SET UP FOR LATER OPERATIONS. 



10011 053 

E 1001*YA 
A EO+OE»DO 
L H-»L L*H 

D A*LSTOR 

R Y4 Y7 

E5 — ## — EE 
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